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Program 
 
April 20 - May 9 
Senior Art & Design Show 
Reynolds Art Gallery  
 
April 25 - Research Day 
Oral Session I 
10:00 AM – 12:00 PM 
DeRosa University Center, Room 211 
 
Poster Session I 
10:00 AM – 12:00 PM 
DeRosa University Center, Ballroom 
 
Oral Session II 
2:00 PM – 4:00 PM 
DeRosa University Center, Room 211 
 
Poster Session II 
2:00 PM – 4:00 PM 
DeRosa University Center, Ballroom 
 
April 28 - 29 
Composer's Club Concerts 
April 28, 7:30 PM 
Recital Hall 
April 29, 7:30 PM 
Faye Spanos Concert Hall 
 
April 29 
The Seminar in Opera Stage Directing Class 
6:00 PM 
Choral Rehearsal Hall 
 
May 2 
Engineering and Computer Science Senior Project Demonstrations  
2:30 – 4:00 PM 
School of Engineering and Computer Science 
 
May 5 
Pacific Student Film Showcase 
7:00 – 10:00 PM 
Janet Leigh Theatre  
Senior Art & Design Show – Reynolds Gallery 
    
3 
Artist Title Faculty Mentor(s) 
Andrew Bishofberger 
Graphic Design 
3D Design Marie Lee 
Nicole Cherry 
Mulit-Media Art, Design, Story 
Creatgoon 
Entwined Realities Marie Lee  
Oscar Chow 
Graphic Design 
Herald of Schema Marie Lee 
Margarie Heard, 
Alexis Ortega, 
Pablo Mgana, 
Porchia Vang 
Studio Art 
Capturing one's Nature 
Jennifer Little 
Monika Meler 
Lea Imutan 
Studio Art 
Average 
Jennifer Little, 
Lucina Kasser 
James King 
Graphic Design 
Efficient Design Marie Lee 
Christian Le,  
Kelina Orozco 
Graphic Design 
CDC & Ad Council Visual 
Campaign 
Marie Lee 
Pablo Magana 
Studio Art 
Single Mothers Jennifer Little 
Kelina Orozco  
Graphic Design 
Pac Ave Talent Search Design Marie Lee 
Alexis Ortega 
Studio Art 
Becoming Indefinite Jennifer Little 
Chelsea Palacio  
Graphic Design 
ASuop Election Design Marie Lee 
Porchia Vang  
Studio Art 
Aspects of Stockton Jennifer Little 
Alejandra Sanchez  
Graphic Design 
Tackling Bad Design Marie Lee 
Micaela Todd 
Graphic Design Innovation through Simplicity 
Marie Lee 
Oral Sessions I & II – DeRosa University Center, Room 211 
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Oral Session I 
Time 
Student 
Presenter(s) 
Presentation Title Faculty Mentor(s) 
10:00 
Alejandra Gil 
Speech-Language 
Pathology/Spanish 
Language & Literature 
The Need to Believe and Invent in a 
Superior Being as Seen in Mexican 
Culture 
Martin Camps 
Spanish 
10:20 
Xiaoshan Bao 
Pre-Dentistry/ 
Gender Studies 
Continuing the Battle of the Sexes: 
Masculinity, Femininity, and 
(In)Equality in Professional Tennis 
Jennifer Helgren 
History 
10:40 
Julian Lacombe 
History/French 
Visual Memories of WWI: The 
Importance of Photographic Collections 
Bill Swagerty 
History 
11:00 
Adnan Hashtan 
English/Philosopy 
The Case of Mohammed Abu Khdeir: 
Homonationalism, Liberalism, and 
Imperial Knowledge-Production 
Jeffrey Hole 
English 
2014 Pacific Fund Summer Fellowship Project 
11:20 
Simon Harris 
English 
When Model (Minorities) Turn Ugly: 
The Neoliberal Portrayal of Asian 
Americans in the United States 
Jeffrey Hole 
English 
11:40 
Alea Freeman 
English/Philosophy 
(Mis)Representations of Race: Black 
Fetishism and Hypersexualized Black 
Bodies 
Jeffrey Hole 
English 
 
Oral Session II 
Time 
Student 
Presenter(s) 
Presentation Title Faculty Mentor(s) 
2:00 
Tyler Reardon 
Theatre/History 
FINDING WILLIE Lisa Tromovitch 
Theatre Arts 
2:30 
Susie Pollard 
Psychology 
Sexism and Racism in Madama 
Butterfly, M. Butterfly and Miss Saigon 
Macelle Mahala 
Theatre Arts 
2:50 
Louis Johnson 
Physics/Applied 
Mathematics 
Transverse Flux Correlation Function of 
Quasar Pairs 
Isabelle Paris, 
Helene Flohic, 
James Hetrick 
Physics 
 
Poster Session I – DeRosa University Center, Ballroom 
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Table 
Student  
Presenter(s) 
Poster Title Faculty Mentor(s) 
2 
Lawrence Ham  
Alison Kobayashi 
Jenirose Mabalot 
Jimmy Luong 
Tori Duong 
Health and Exercise 
Science 
The Gender-Specific Differences in 
Body Image Perception and Its Effects 
on Physical Health 
Chris Ludwig 
Mark VanNess 
Health, Exercise, and Sport 
Sciences 
3 
Kylee Schesser  
Bioengineering 
 
Characterization of mass application 
techniques for a quartz crystal 
microbalance (QCM) drug dissolution 
test method 
 
Shelly Gulati 
Bioengineering 
4 
Warren Tamayo  
Akhil Patel 
Bioengineering 
Characterization of micro-droplet 
formation: experiment and simulation 
Shelly Gulati 
Bioengineering 
5 
Zubair Amin  
Pre-Pharmacy 
 
Mangiferin Fails to Attenuate TGF-ß-
Induced Epithelial-to-Mesenchymal 
Transition in Non-Small Cell Lung 
Carcinoma 
John Livesey 
Physiology & Pharmacology 
2014 Pacific Fund Summer Undergraduate Research Fellowship Project 
 
6 
Sarah Antonsson  
Physics/Music 
Alec Borkowski 
Physics 
Gerold Curell 
Mechanical Engineering 
Krista Hibert 
Engineering Physics 
Louis Johnson, 
Physics/Math 
Vaughn Petersen, 
Physics/Math 
Yunsik Sung  
Biology,  
Thomas Vogel 
Engineering Physics 
Rotation Period of Asteroids 
Helene Flohic 
Physics 
7 
 
Gerold Curell  
Mechanical Engineering 
Vaughn Petersen 
Physics 
 
Black Hole Accretion Flow 
Helene Flohic 
Physics 
8 
 
Robert Do  
Pre-Dentistry 
Henry Ling 
Arduino: weather station for the field 
researcher on a budget 
Hilton Oyamaguchi 
Biological Sciences 
9 
Caitlin Ha  
Pre-Dentistry 
Katherine Tse 
Chantelle Chen 
Alice Lin 
Pre-Pharmacy 
 
 
How ribbiting! Intra and inter- 
observer differences in measuring 
amphibian body length 
 
Hilton Oyamaguchi 
Biological Sciences 
Poster Session I – DeRosa University Center, Ballroom 
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Table 
Student  
Presenter(s) 
Poster Title Faculty Mentor(s) 
10 
Sulmaan Hassan  
Biochemistry 
Daniel Bonanno 
Biochemistry 
Shannon McDonagh 
Biochemistry 
Jaspreet Kaur 
Biochemistry 
Protein Tertiary Structure: A 
Prediction By the Knob-Socket 
Construct 
Jerry Tsai 
Hyun Joo 
Chemistry 
11 
Kimberlina Gomez  
Environmental Science 
Pore Water as an Indicator of Metal 
Mobility in San Francisco Bay 
Laura Rademacher 
Earth and Environmental 
Sciences 
12 
 
Colleen Motoyasu  
Bioengineering 
Brad Hirayama 
Bioengineering 
Akhil Patel 
Bioengineering 
 
Educational Workshop on 
Microfluidic Devices using Shrinky 
Dinks 
Shelly Gulati 
Bioengineering 
13 
Karen Chung  
Biological Sciences 
 
Brain tissue pathologies in an impact-
acceleration model of traumatic brain 
injury in mice 
 
Robert Rigor 
Biological Sciences 
14 
Sarah Lutz  
Political Science and 
Economics 
Washington’s Initiative 872 Effect on 
the Right to Free Association 
Keith Smith 
Political Science 
2014 Pacific Fund Summer Undergraduate Research Fellowship Project 
 
15 
Madeline Kellogg  
Music 
Marxism, Greek Mythology, 18th C 
France - Pacific Opera Scenes 
Program 
James Haffner 
Conservatory of Music 
16 
Narin Jeong  
Eugene Erwin 
Robert Do 
Katherine Tse 
Alice Lin 
Chantelle Chen 
Pre-Dentistry 
Morgan Miyake 
Pre-Pharmacy 
Predicting the effects of global 
warming: the upper critical thermal 
limits of the tungara frog  
(Engystomops pustulosus) 
Hilton Oyamaguchi 
Biological Sciences 
17 
 
Tristan Watts-Willis 
Chris Geeter 
Computer Engineering 
 
Remote 3D Aerial Tours 
Elizabeth Basha 
SOECS 
18 
Pacific Vo  
BIology 
 
Physiological responses of the frog 
Engystomops pustulosus to cold 
temperature 
 
Marcos Gridi-Papp 
Biological Sciences 
2014 Pacific Fund Summer Undergraduate Research Fellowship Project 
  
Poster Session I – DeRosa University Center, Ballroom 
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Table 
Student  
Presenter(s) 
Poster Title Faculty Mentor(s) 
19 
 
Phat Phan  
Duy Ngo 
Dallas Correa 
Sean Nakada 
Biochemistry 
 
Mapping Quaternary Peptide Binding 
of PDZ Domains 
Jerry Tsai 
Chemistry 
20 
Luna Chang  
Biological Sciences 
Jordan Gibbs 
Geological and 
Environmental Sciences 
Evan Wu 
Biological Sciences 
Absence of cryptic variation in 
response to elevated temperatures in 
the sheepshead minnow 
Santiago Salinas 
Biological Sciences 
21 
Allyson Hsiao  
Biology 
 
Improved antiparasitic activity by 
incorporation of organosilane entities 
into half-sandwich ruthenium(II) and 
rhodium(III) thiosemicarbazone 
complexes 
 
Kirkwood Land 
Biological Sciences 
22 
Vincent Di Massa  
Biochemistry 
Trans-2-(1,2,3-triazolyl)-
cyclohexanols as Potential pH-
Triggered Molecular Switches 
Vyacheslav Samoshin 
Chemistry 
23 
 
Alexandria Hull  
Pre-dentistry 
Daniel Dam 
Biological Science 
s 
Experimental venue affects growth 
rate and body shape in the sheepshead 
minnow 
Santiago Salinas 
Biological Sciences 
24 
Eric Lee  
Biological Sciences 
 
Artificial flooding triggers mating in 
túngara frogs 
 
Marcos Gridi-Papp 
Biological Sciences 
25 
 
Shanise Djuhari  
Biology (Pre-Dental) 
 
Structure of the túngara frog larynx 
Marcos Gridi-Papp 
Biology 
26 
 
Jesse Herche  
Biology 
 
Neural auditory tuning in túngara 
frogs (Engystomops pustulosus) 
Marcos Gridi-Papp 
Biology 
27 
Betty Lee  
Biology (pre-dental) 
Trisha Vo 
Biology (pre-dental) 
Ontogeny of middle ear tuning in 
male and female túngara frogs  
(Engystomops pustulosus) 
Marcos Gridi-Papp 
Biology 
28 
Sruti Elson  
Chemistry-Biology 
 
Knob-socket mapping of tertiary 
packing changes: A Case Study of 
Lysozyme Mutants 
 
Jerry Tsai 
Hyun Joo 
Chemistry 
29 
Vivian Chen  
Biochemistry 
A Knob-Socket Analysis of a Protein 
Folding Pathway 
Jerry Tsai 
Hyun Joo 
Chemistry 
 
Poster Session I – DeRosa University Center, Ballroom 
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Table 
Student  
Presenter(s) 
Poster Title Faculty Mentor(s) 
30 
Nicole Liu  
Grant Fong 
Daniel Na 
Biological Sciences 
Michael Nguyen 
Ryan Tran 
Pre-dentistry 
In vitro evaluation of Nucleoside 
analogs on protozoal pathogens 
Trichomonas vaginalis and 
Tritrichomonas foetus 
Kirkwood Land 
Biological Sciences 
31 
Joshua Baek  
Biological Sciences 
 
Calling differences between túngara 
frogs (Engystomops pustulosus) and 
house crickets (Acheta domesticus) 
 
Marcos Gridi-papp 
Biological Sciences 
32 
Alice Huang  
pre-dentistry 
The structure of the túngara frog’s 
ears 
Marcos Gridi-Papp 
Biology 
33 
Nikita Kazak  
Biological Sciences (3+3 
Pre-Dental) 
 
The amphibian fingerprint: 
variability and identification from 
abdominal skin color patterns in 
túngara frogs (Engystomops 
pustulosus) 
 
Marcos Gridi-Papp 
Biological Sciences 
34 
Celja Uebel  
Biological Sciences 
 
Transcriptional Upregulation of 
Meiotic Specific Genes Rad51 and 
DMC1 in Trichomonas vaginalis 
 
Lisa Wrischnik 
Biological Sciences 
34 
Stefan Soezeri  
Mechanical Engineering 
 
Water vapor effects on the sintering of 
solid oxide electrolytes 
 
Tien Roehling 
Engineering and Computer 
Science 
35 
Wesley Hung  
Gene Park 
Hedo Solanki 
Charles Kim 
Pre-Dental 
Role of Tumor-Related Mutations in 
Zip Kinase in Controlling Actin 
Cytoskeleton 
Doug Weiser 
Biological Sciences 
35 
Andy Kang  
Pre-dentistry 3+3 
The Function of GADD34 and CReP 
in the Unfolded Protein Response 
Pathway and the Downstream 
Regulation of CHOP 
Doug Weiser 
Biology 
36 
Jason Lim  
Biology 
 
Regulation of HDAC6 by Mypt1 in 
Zebrafish 
 
Douglas Weiser 
Biology 
36 
Zarna Patel  
Grace Chung  
Biological Sciences 
Regulation of PP1 by the Phactr 
family 
Doug Weiser 
Biological Sciences 
Poster Session II – DeRosa University Center, Ballroom 
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Table 
Student 
Presenters 
Poster Title Faculty Mentor 
1 
Erik Fulmer  
Jessica Robbinson 
Geology. 
Outcrop and Grain-Scale Strain 
analysis of the Tuttle Lake Formation 
in the Mount Tallac Region; 
Desolation Wilderness Area, El 
Dorado County, California. 
Kurtis Burmeister 
Earth and Environmental 
Sciences 
2 
Alexis Lopez  
Global Studies 
Rene Avalos 
Geology 
 
Preliminary analysis of penetrative 
strain fabrics from the Carboniferous 
Namarian Basin; County Claire; 
Western Ireland 
 
Kurtis Burmeister 
Earth and Environmental 
Sciences 
3 
Jessica Robinson  
Erik Fulmer 
Geology 
 
Prelliminary analysis of strain the 
Tuttle Lake Formation, Desolationi 
Wilderdess Area, El Dorado County, 
Calfornia 
 
Kurtis Burmeister 
Earth and Environmental 
Sciences 
5 
Tiffanie Tran  
Biochemistry 
Parampreet Singh 
Sara Shushtarian 
Mitchell Kozono 
Chris Macaset 
Dylan Ong 
Biology 
Determining the Correlation Between 
the Sexual Dimorphic Eyes and 
Mating Ritual of a Crustacean 
Ajna Rivera 
Biology 
6 
Johnson Liu  
Chemistry 
 
Computational Analysis of the 
Dimetallic Bond within 
Octachloroditechnetate Anions 
 
Anthony Dutoi 
Chemistry 
7 
Danish Farzad  
Lindsay wourms 
Biology 
 
Effects of stratification duration and 
seed quality on germination success in 
Viola purpurea. 
 
Ryan Hill 
Biology 
8 
Sarah Franklin  
Biology 
Roma Dmitriyev 
Chemistry-Biology 
Ashley Koh 
Biology 
Effects of stratification duration and 
Gibberellic Acid on germination 
success in Viola pedunculata. 
Ryan Hill 
Biology 
9 
Tiffany Tran  
Biology 
Phylogenetic analysis of larval 
morphology among subspecies of 
Speyeria callippe. 
Ryan Hill 
Biology 
10 
Gwen Alldredge  
Environmental Science 
 
Anthropogenic effects of urban 
watershed management on nutrient 
cycling 
 
Laura Rademacher 
Earth and Environmental 
Sciences 
11 
Ashley Salazar  
Environmental Science 
Water Quality Affected by 
Management at the Cosumnes River 
Preserve 
Laura Rademacher 
Earth and Environmental 
Sciences 
12 
Kathryn Teague  
Environmental Science 
Relationship between microbial 
communities and metal mobility in 
urban watersheds, eastern San 
Francisco Bay Area, CA 
Laura Rademacher 
Earth & Environmental 
Sciences 
Poster Session II – DeRosa University Center, Ballroom 
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Table 
Student 
Presenter(s) 
Poster Titleq Faculty Mentor(s) 
13 
 
Tri Nguyen  
Biochemistry 
Marcos Beltran-
Sanchez 
Biochemistry 
 
A Simple Assay for Measuring the 
Activity of Catalase and Various 
Metal Cations 
Liang Xue 
Chemistry 
14 
Angelique Cao  
Medicinal Chemistry 
Characterization of Derivatized 
Cyclams and Their Applications in 
Metallation 
Qinliang Zhao 
Chemistry 
15 
Josiah Yoshimura  
Computer Science 
Exploration of Computational 
Methods for Mixed Quantum-
Classical Solvation Models 
Anthony Dutoi 
Chemistry 
16 
Alfonso Gonzalez  
Biochemistry 
Expression of MBP-EGFP in beta-
galactosidase supersecretor (bgs) 
strains of Pichia pastoris 
Geoff Lin-Cereghino 
Biological Sciences 
Joan Lin-Cereghino 
Biological Sciences 
Doug Risser 
Biological Sciences 
17 
Peter Zhao  
Biology 
Gyneth Rock 
Biology 
Lily Tieu 
Environmental Science 
Gloria Kay 
Biology 
Dean Leonard 
Environmental Science  
Kelly Inuzuka 
Bioengineering 
 
Larval ecology of declining Speyeria 
butterflies: Leaf consumption and 
larval mortality on non-native hosts. 
Ryan Hill 
Biological Sciences 
18 
Megan Bomar  
Pre-Dental 
Kiran Grewal 
Biological Sciences 
Felix Hong 
Pre-Dental 
Bryce Kato 
Pre-Dental 
Kevan Shergill 
Biological Sciences 
Bloodfeeding Patterns of Culex tarsali 
and Culex pipiens mosquitoes in the 
San Joaquin County 
Tara Thiemann 
Biological Sciences 
19 
 
Malina Her  
Psychology 
Geena Moreno 
Psychology 
Affect in Toddlers: Relations to 
Gender, Family and Preschool 
Attendance 
Jessica Grady 
Psychology 
20 
Stephanie Richardson  
Psychology 
 
Can Project Unbreakable Break Rape 
Stereotypes? 
 
Jacqueline Austin 
Psychology 
21 
Nhi Nguyen  
Biochemistry 
Synthesis and Stereochemistry of a 
Diarylformamidine 
Qinliang Zhao 
Chemistry 
2014 Pacific Fund Summer Undergraduate Research Fellowship Project 
Poster Session II – DeRosa University Center, Ballroom 
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Table 
Student 
Presenter(s) 
Poster Titleq Faculty Mentor(s) 
22 
 
Maria Pabaira  
Biochemistry 
 
Synthesis of A Fluorine-Containing 
Ligand and Their Metallation 
Qinliang Zhao 
Chemistry 
23 
Maikou Vang  
Biochemistry 
 
Design of New Metal Complexes 
toward C-F Activation 
 
Qinliang Zhao 
Chemistry 
24 
Jackson Campbell  
Biological Sciences 
Kyle Chaw 
Biological Sciences 
Analysis of the transcriptional 
regulatory elements that control silk 
gene expression 
Craig Vierra 
Biological Sciences 
25 
Sung Pil Park  
Pre-Dentistry 3+3 
(Biological Sciences) 
The Structural Characterization of 
the Saccharomyces cerevisiae MATα 
Secretion Signal 
Liang Xue 
Chemistry  
Geoff Lin-Cereghino 
Joan Lin-Cereghino 
Biological Sciences 
26 
Jimmy Suliman  
Biology 
Ardeep Singh 
Small and Large Scale replication of a 
spider silk protein (MaSp1) 
 
Joan Lin-Cereghino 
Geoff Lin-Cereghino 
Biology 
 
27 
Kiran Mazloom  
Biological Sciences. and 
Health, Exercise, and 
Sports Science 
Isabel Kwon 
Pauline Tran 
Nathan Van Ryn 
Justin Cho  
Pre-Dental 
Prevalence of Filarial Parasites in 
Lake County, CA 
Tara Thiemann 
Biology Department 
28 
 
Emily Nickel  
Jasmine Granados 
Aroosa Ahmed 
Psychology 
Berenice Calvario 
Psychology, Graphic 
Design 
 
The Effect of Word Type and 
Bilingual Status on TOTs 
Elizabeth Graham 
Psychology 
29 
Aroosa Ahmed  
Psychology 
Lois Chan 
Psychology 
The Significance of the Control: 
Critiquing Scientific Research 
Methods 
Carolynn Kohn 
Psychology 
30 
 
Swaja Kanna  
Psychology 
Mariah Towle 
Psychology 
 
Individual Differences in 
Susceptibility to Inattentional 
Blindness: The Role of Working 
Memory Capacity 
Elizabeth Graham 
Psychology 
  
Poster Session II – DeRosa University Center, Ballroom 
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Table 
Student 
Presenter(s) 
Poster Titleq Faculty Mentor(s) 
31 
 
Monica Cheng  
Mason Tian 
Stacy Cho  
Pre-Dentistry  
Biological Sciences 
Rachelle Kim 
Biological Sciences  
 
Bioinformatics analyses of genes 
essential for motility in the 
filamentous cyanobacterium Nostoc 
punctiforme. 
Doug Risser 
Biology 
32 
Ryan Park  
Pre-Dentistry 3+3, 
Biological Sciences 
Osagie Omoruyi 
Pre-Pharmacy Advantage 
4+3, Pharmacy 
Julia Peng 
Pre-Dentistry 2+3, 
Biological Sciences 
A forward genetic screen to identify 
genes essential for motility in the 
filamentous cyanobacterium N. 
punctiforme. 
Doug Risser 
Biology 
33 
Samantha Splitt  
Biochemistry 
 
Sucrose Analog Sucralose is Potent 
Inhibitor of Hormogonium 
Differentiation in Nostoc punctiforme 
 
Doug Risser 
Biology 
34 
Ashley Watanabe 
Dekel Shahaff 
Lauren Anderson 
Maria Nguyen  
Engineering Management 
Danielle Ota 
Grace Hamann 
Owen Lincoln 
Scharlyce Powell 
Mechanical Engineering 
Angela Cheng 
Xueying Wang 
Computer Science 
LianeYoung 
Electrical Engineering 
Delia Davila 
Bioengineering 
CubeSat 
Louise Stark 
School of Engineering and 
Computer Science 
Ken Hughes 
School of Engineering and 
Computer Science 
35 
 
Bianca Rojo  
Biochemistry 
 
Give Me Some Sugar: Synthesis of 
New Carbohydrate Mimics 
Andreas Franz 
Chemistry 
36 
Christopher Geeter  
Electrical Engineering 
Richard Huynh 
Engineering Physics 
Vortex in a Bottle 
Sebastian Marotta 
Mathmatics 
36 
Arielle Miller  
Dental Hygiene 
Transmissibility of Oral Bacteria: Are 
We Sharing Too Much? 
Deborah Horlak 
Dental Hygiene 
Marlene Storz 
Dental Hygiene 
Composer’s Club Concerts 
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April 28th, 7:30 PM, Recital Hall 
Crannibals             Scott Nelson 
 
Kipp Brewer, trumpet 
Theodore Stone, trumpet 
Maya Norman, french horn 
Jessica Rinehart, trombone 
Riley Lindsey, tuba 
 
Picnic Table                  
Josh Brent 
 
Sarah Jordan, flute 
Lupita Ramos, oboe 
Jacey Mayronne, clarinet 
Nick Whitney, bassoon 
 
Stems of Stententia              Jordan Telgenhoff 
 
Morgan Thomas, flute 
Tiffany Fajardo, oboe 
Thomas Ravago, clarinet 
Jenna Benson, bassoon 
 
Suite for Winds and Brass                  Lukas Florczak 
 
Sarah Jordan, alto flute 
Jerry Criswell, clarinet 
Britney Watkins, bassoon 
Corinne Edom, horn 
Theodore Stone, trumpet 
Amanda Cariati, trombone 
   
Star Cycle                Jared Keffer 
I. Nebula 
II. Main Sequence 
III. Nova 
 
Matthew Jansen, clarinet 
Makena Clark, Karen Tom, violin 
Ryan Villahermosa, viola 
Scott McColl, cello 
 
 
 
 
Composer’s Club Concerts 
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April 29th, 7:30 PM, Faye Spanos Concert Hall 
The Percussion Piece                   Lukas Florczak 
 
Alec Flatness, Christian Tudino, Tyler Golding, percussion 
 
Alone                        
Sarah Jordan 
 
Katherine Nash, Christine Salazar, Paulina Ramirez, Sarah Haile, soprano 
Bryndis Reed, Madelaine Matej, Taylor Marsh, Marisa Farooq, alto 
 Adam Green, Nate Pergamit, Jessica Rinehart, tenor 
Richard Fiallos, Michael Rice, Nick Joven, Janos Csontos, bass 
Aaron Fonzi, conductor 
 
Surgery: Tone Poem for Saxophone Quartet in Three Movements 
         Madeleine Guekguezian 
I. Anesthesia 
II. Ascent Through the Fog 
III. Awakening 
 
Luke Colbert, soprano saxophone 
 Janos Csontos, alto saxophone 
 Morgan Smallwood, tenor saxophone 
 Christopher Wentworth, baritone saxophone 
 
 
Robo-Saxo                       David Dryfoos 
 
Chad Deacon, soprano saxophone 
 Erin Love, alto saxophone 
 Joseph Robles, tenor saxophone 
 Chris Sacha, baritone saxophone 
 
Hope Is a Thing With Feathers                        Andy Clark 
 
Yvette Quintana, Paulina Ramirez, soprano 
Bryndis Reed, Katherine Nash, Sarah Jordan, Sarah Haile, alto 
 Adam Brooker, Benjamin Vogel, Jimmy Kraft, Jessica Rinehart, tenor 
Richard Fiallos, Lukas Florczak, AJ Romelfanger, Riley Lindsey, bass 
Luke Colbert, conductor 
 
Seminar in Opera Directing Stage Class 
     
15 
Wednesday, April 29th, 2015 
6:00pm (Choral Rehearsal Hall) 
 
Dido & Aeneas 
Music by Henry Purcell 
Libretto by Nahum Tate 
Faculty Mentor:  James Haffner 
Featuring members of the Pacific Opera Theatre Workshop Classes 
 
Prologue 
Director: Bryan DeParsia 
Phoebus: Christine Salazar 
1st Nereid: Nathaniel Pergamit 
2nd Nereid: Justin Pratt 
Venus: Madelaine Matej 
Spring: Savannah Bailey 
Shepherdess: Paulina Ramirez 
Shepherd: Sydney Gorham 
She: Bryndis Schram Reed 
He: Adam Green 
 
Act I 
Director: Nathaniel Pergamit 
Belinda: Paulina Ramirez 
Dido: Sarah Haile 
2nd Woman: Alison Willmann 
Aeneas: Bryan DeParsia 
 
Act II 
Director: Madeline Kellogg 
Sorceress: Adam Green 
Witch 1: Justin Pratt 
Witch 2: Nathaniel Pergamit 
Belinda: Sydney Gorham 
2nd Woman: Alison Willmann 
Aeneas: Bryan DeParsia 
Spirit: Savannah Bailey 
 
Act III 
Director: Adam Green 
Sailor: Justin Vaughn 
Sorceress: Bryndis Schram Reed 
Witch 1: Justin Pratt 
Witch 2: Nathaniel Pergamit 
Dido: Eva Tamsky 
Belinda: Paulina Ramirez 
Aeneas: Bryan DeParsia 
 
Epilogue 
Director: Prof. Haffner 
Spring: Savannah Bailey 
School of Engineering & Computer Science – Senior Projects 
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Bioengineering: 
Student Presenters Project Title Faculty Mentor(s) 
Erin Boongaling, Dina Elsayegh, 
Dagan Poon, Peter Tabada  
The AlignMend Band 
Huihui Xu, 
Shelly Gulati 
Sarah Manah, Darien 
Shimabukuro, Akhil Patel, 
Warren Tamayo, 
Patient to Nurse Communication System HuiHui Xu  
Adam Zittel, Mark Rodriguez, 
Travis Bodnar 
Brace Yourself! Improvement in 
Precision and Comfort in Knee Braces 
HuiHui Xu 
Nicole Parnala, Tiffany Lee, 
Edison Huang 
Sound Lounge 
Huihui Xu, Shelly Gulati, 
Jeff Burmeister, 
Bioengineering 
Robert Hanyak 
Speech-Language Pathology 
Kenneth Hughes 
Computer Science 
 
Civil Engineering: 
Student Presenters Project Title Faculty Mentor(s) 
Deanne Zhao, Dylan Dibble, 
Bilal Houseyni 
Interactive fountain at the University of 
the Pacific 
Luke Lee, Camilla Saviz,  
Gary Litton, Hector 
Estrada, Mary Kay 
Camarillo, Scott Merry 
Micaela Nino, Jana Cicerello, 
Jason Jung, Francisco Gonzalez 
City of Fortuna Wastewater Treatment 
Plant Flood Protection Project 
Luke Lee, Camilla Saviz, 
Mary Kay Camarillo, 
Gary Litton,. Scott 
Merry, Hector Estrada 
Kelly Sao, Jacob Burke,  
Ryan Scheiderer 
Trinity Land Development Luke Lee 
Steven Swain, Cameron Best, 
Sean Pinkston 
University of the Pacific Parking 
Structure 
Martin Van Houten 
Chris VanderVeen, Jeremy 
Mululu, Marcus Moreno,  
Ishtiaq Ahmad, 
VAMM Engineering Senior Project Scott Merry  
Karen Vences, Mehal Vitthal, 
Victor Villatoro, Alfredo Torres  
Redevelopment of Bradford Apartments Chad Parsons 
Ingrid Verastegui, Camille 
Feliciano, Karissa Kiriu, Breonna 
Bookout 
River Trunk Realignment 
Luke Lee, Camilla Saviz, 
Gary Litton, Scott Merry 
Wilson Zhu, Bao Cha, Amanveer 
Pamma, Joshua Kaup 
Sac_Delta Community Water System Luke Lee 
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Computer Science: 
Student Presenter(s) Project Title Faculty Mentor(s) 
Joseph Andaya DealerTrack Michael Doherty 
Diego Andrade,  
Khanjan Sompura 
Kung Fu Website/Database 
Michael Doherty, 
Osvaldo Jimenez,  
Chadi El Kari 
Jessica Apfel, Rebecca Tuttle, 
Neha Tammana 
Vocabloom Mike Doherty 
Jose Ayala, Kamalei Pitoy, 
Anthony Fong 
Proofing Web Application Mike Doherty 
Ryan Cabrera, Kevin Arthur 
Database Design and Interface Prototype 
for St. Mary’s Dining Room 
Michael Doherty 
Alex Cheng, Stefan Harp VRception Mike Doherty 
Justin Gibbs, Patrick Holmes, 
Kyle Prince 
The Bridgebuilder 
Michael Doherty 
Daniel Cliburn  
Logan Herche 
Logos Forensics Association Inter-
Tournament Tabulator 
Michael Doherty,  
Leili Javadpour,  
Osvaldo Jimenez 
Kwanghyo Lee Waver Mike Doherty 
Phoenix Pham, Scott Denton, 
Alex Dickerson, Paolo Mariani 
Cockle Doodle Dead Mike Doherty 
Nicos Sampaolo Prison Sucks! 
Michael Doherty, 
Osvaldo Jimenez,  
Daniel Cliburn  
Matthew Schafer, Cody Burkard Lutrus Michael Doherty 
Palak Setia, Christopher Liu  Tiger Map App 
Michael Doherty,  
Leili Javadpour 
Zeshawn Shaheen, Konnor 
Kuwahara, Daniel Zhao  
Not Another Twin-Stick Shooter 
Michael Doherty,  
Leili Javadpour 
Kathleen Shoga, Tasha Farnaam,  
Caitlin Hamada 
Infiniband Library/API 
Michael Doherty,  
Leili Javadpour 
Jared Weiler  Creation Clothing Application Michael Doherty 
Jonathan Wummer, Joe Leung A Game of Stocks Mike Doherty 
Timothy Lee  
Developing a User-Driven Framework 
for Generating Field Data Collection 
Applications 
Michael Doherty, 
Jinzhu Gao 
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Electrical and Computer Engineering: 
Student Presenter(s) Project Title Faculty Mentor(s) 
Kaylee Grodske, Thomas 
Medeiros, Jason Tam 
Rubik’s Cube Solver Rahim Khoie 
Tristan Watts-Willis,  
Jennifer Valenica, Alex Murray, 
Justin Danaher 
Drone Wars Rahim Khoie 
Warren Whitman, Nick Smith, 
Niel Walker 
Smart Thermostat Rahim Khoie 
Mark Berbano, Ryan Cavalin, 
Pao Vang 
Automation of a Camera Glidetrack Rahim Khoie  
Bing Zhang, Evan Bomgardner, 
Karla Duran, Jezryl Giron  
Chambers Tour Robot Rahim Khoie 
 
Mechanical Engineering: 
Student Presenter(s) Project Title Faculty Mentor(s) 
Colby Anama, Diego Munoz, 
Darren Yu 
Diamond Foods Inc. Preheating 
Chamber Remodel 
Kyle Watson 
Sam Costigan, Selena Kaffer, 
Jeffey Ly 
Solar Power Sunshade System for an 
Automobile 
Kyle Watson 
Zach Gase, Eric Adams, Mark 
Williams 
Solar Powered Small-Scale AC 
Generator 
Kyle Watson  
Owen Lincoln, Dylan Saracco, 
Richard Tam 
Autonomous UAV System for 
Agricultural Aerial Application 
Kyle Watson 
Alexandros Maroufkhani,  
George Turvey, Carlos Villegas, 
Curtis Yamanaka 
Active Rear Wing Kyle Watson 
Eric Martinez, Jesse Chen, 
Trenton Doom, Brandon 
Westbrook 
Human Powered Ground Drill Kyle Watson 
Siddhartha Nag, Jason Lim, 
Christopher Loukopoulos 
Beverage Can Ventilation Punch Kyle Watson 
Laura Prange, Aziz Alnajdi, Julio 
Hernandez, William Tredennick 
Three Degree of Freedom Kinematics 
Model 
Kyle Watson 
Ezequiel Tostado, Myron 
Foronda, Mario Regacho,  
Ryan Traylor 
Automated Book Sorter and Shelver Kyle Watson 
Jesse Voelkert, Heath Highfield, 
Kevin Webster 
Trailer Instability Demonstration Model Kyle Watson 
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May 5, 2015, 7 – 10 PM 
Janet Leigh Theatre 
 
Faculty Mentor:  Patti McCarthy 
Schedule of Films 
Student Filmmaker(s) Film Title 
Edna Rush 
English 
Aha!  
Samantha Taylor 
Communication 
Dead Day 
Margarita Aguiniga 
Speech-Language Pathology 
Blind Eye 
Rachel Cherry 
Multi-Media Art, Design, Story Creation 
Last Goodbye 
Yesenia Aguiniga 
Business 
Young Love 
Mark Berbano 
Engineering Physics 
Laminar Flow/Proof of Concept 
Nancy Rebolledo, 
International Relations 
Monica Ramos, 
Psychology 
Yesenia Aguiniga 
Business 
Erica Magana,  
Psychology  
Moriah Rodriguez,  
Sonakshi Maheshwari 
Bond 
Randy Park 
Film Studies 
What Roads May Bring 
Edna Rush 
English 
Helicopter Angel 
Kathy Garibay 
Communication 
Natalie Figueroa 
Exploratory 
Naomi Elizalde 
International Affairs & Commerced 
Andrea Carreno 
Sociology 
Stephanie Toro 
Undeclared 
Empathy 
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Student Filmmaker(s) Film Title 
Molly Butera 
Business 
Lost Dog 
Brandon Raidoo 
History 
Table Read 
Sheldon Balatico 
Theatre 
Voodoo Audition 
Illiana Abarca 
Undeclared 
Ashley Chan 
Evelyn Delgado 
Health, Exercise, and Sport Sciences 
Elizabeth Morales 
Business 
Jose Vaca 
Open-Mindedness 
Bianca Ellis 
Film Studies 
Always Watching 
Hope Bidegainberry 
Communication 
Mirrors Don’t Lie 
Karina Davalos, 
Health, Exercise, and Sport Sciences 
Stephanie Quan 
Pre-Pharmacy 
Vanessa Rangel 
Biology 
Adrian Gonzales 
Engineering Management 
Anomaly 
Hope Bidegainberry 
Communication 
Molly Butera 
Business 
The Mystery of the Fur Elise 
Sandy Zuo 
Pre-Pharmacy 
Bon Voyage 
Stephanie Toro 
Undeclared 
Bahara Yazdani 
Communication 
Night Shadows 
Rachel Cherry 
Multi-Media Art, Design, Story Creation 
Melanie  
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3D Design 
Andrew Bishofberger 
Faculty Mentor:  Marie Lee 
Traditional graphic design typically deals with only two-dimensional space. Over the past three years, I 
expanded my skills from strictly two-dimensional designs to three-dimensional design and animation. 
Incorporating this entirely new skillset into the projects done in my courses was a huge challenge, but 
ultimately very rewarding. I have tried to incorporate 3D modeling into my passion for modern design and 
illustration. Much of my inspiration comes from minimal, modern design, but also from detailed illustration 
styles like Art Nouveau. I have looked at many different styles of animation to incorporate dramatic 
perspective, lighting, and color to my work as well. My goal is always to create something that dynamically 
engages the audience and leads their eyes to explore every part of the design. 
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Entwined Realities 
Nicole Cherry 
Faculty Mentor:  Marie Lee 
My 2D animation is the beginning section of a computer game, “Entwined Realities”. The game and the 
animation are an ongoing exploration of blending elements of nostalgic childhood fairytales with the 
realities of the adult world.  Working to make the final project digital is an attempt at creating art that is not 
only able to be easily shared but is also an interactive way of melding fantasy and the supernatural with 
reality. 
My inspiration comes from the fairytales, myths, and stories that I immersed myself in from an early age.  
The impossible nature of these stories continues to have an alluring appeal, especially since I have grown to 
realize the limitations of my reality.  I believe imagination is a powerful force that can be used as a healing 
process or even a form of escapism during difficult times.   
The animation was created by manually drawing each frame.  The frames were then photographed so they 
could be digitized.  Sketchbook Express was used to digitally color each frame and Adobe Premiere Pro 
CC was used to create the illusion of movement.  I used Adobe Photoshop CC to color the different 
components of game, such as the characters and backgrounds, and I used Adobe Flash CC to make the 
game functional and interactive. 
The game is for an audience of all ages.  It is not only a form of entertainment, but also a tool for players to 
realize the effect their actions and words can have on others in both the game and in real life.  I hope that 
this ongoing exploration will lead to a better understanding of empathy and the need to truly try to connect 
with the people in our lives. 
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Herald of Schema 
Oscar Chow 
Faculty Mentor:  Marie Lee 
My passion for art started at a very young age in elementary school when I first started drawing. I grew up 
exploring the designs in my surroundings. I noticed that we are often surrounded by designs that fail to 
communicate their messages because of poor craftsmanship and the lack of attention to details, and unclear 
meaning about it. In high school, I was shocked reading a history book; beside poor layout and readability, 
the book was full of spelling and grammatical mistakes, and included unnecessary information. After 
exploring my surrounding and seeing the variety of designs, of both good and bad quality, I decided to 
make my mark in the graphic ¬design field. Consequently, I strive to improve poor designs in terms of 
communication, quality, process, creativity, and by removing unnecessary elements. In order to create a 
good piece, one needs to have a specific process, a designated target audience, and a specific context. I 
want to help companies that need improvement in strong and direct visual communications to express their 
message clearly and in a creative way to their target audience. My inspiration often comes from simple and 
clean style of sportswear design and other compelling visual concepts. I find working with sportswear 
allows me to express and explore more ideas and experiment as a graphic designer. My design often 
combines my concepts of grid organization, process, and creativity with the simple and clean style and 
compelling concept of sportswear design 
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Capturing one's Nature 
Marjorie Heard, Alexis Ortega, Pablo Magana, Porchia Vang 
Faculty Mentor:  Jennifer Little, Monika Meler 
This series of drawings builds up line, and focuses on a concept of reflecting on one’s roots to evoke an 
experience of nostalgia. Reflecting on those things that make up my own nature, one thing that illuminates 
my roots is the beautiful environment that surrounded me growing up in the Pacific Northwest. The artist 
Vince Low, who works with the buildup of scribbled line in order to create his composition, technically 
inspires this series of chaotic line drawings. I refer to his work throughout my process to apply his method 
of line use to my images. My portraits are taken from photographs I have captured of those who represent 
and remind me of all the sacrifices, the dedication and skills I have developed and I will soon rely on as I 
transition into the real world. By making this work, I have used my time to reflect on all of the things that 
influenced me, as a large chapter of my life is coming to an end, and that allows the art to be an outlet for 
my thoughts. I first wanted to capture these important aspects through photography. It began at the start of 
the year. I took pictures of my basketball team to document the people who I spent so much of my time 
with, bonding in order to create trust on and off the court. This team is filled with my best friends and 
because of that I focus on these subjects in order to represent all the sacrifices, skills, and dedication I have 
had over the fifteen years playing this sport. In photographing these girls, I was following the work of 
photographer Mary Ellen Mark, who documents her subjects using the foreground and background to 
surround her figures with the environment and assets that make up who that person was. In continuing 
through my process, I was not getting the maximum creative potential I was longing for. So I experimented 
with different material in order to print and hand layer text over the top of the images. Through this 
experimenting I was not pleased with how materials and how components were coming together, and I 
knew that I wanted to get more from my work. I started to recreate the photographs I had taken by drawing 
the figures, and I wanted to apply Mary Ellen Mark’s technique of combining backgrounds surrounding the 
figure with imagery of nature from my childhood in the Pacific Northwest. By free hanging these drawings 
and allowing the light to be captured from the windows of the gallery, the work conveys the nostalgic 
reflection that was gained through creating these images.   
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Average 
Lea Imutan 
Faculty Mentors:  Jennifer Little, Lucinda Kasser 
I use my art to create a fictional world similar to our own in which an audience can immerse themselves. In 
my project, I want to present my art in comic form and narrate a story that I feel strongly about.   My 
comic, “Average,” is the story of the underdog type of hero. These heroes are molded by the environment 
they grew up in, the dreams that they dream of, and the aspirations that they wish to fulfil. This story 
mirrors my drive to try to do what I can for others and the idea that you have the chance to get anywhere so 
long as you try. In my works I try to focus on making each character unique, with backgrounds similar to 
those I know around me. All my day to day experiences and my love for comic books are woven into my 
work. I want to continue this story and the comic as time goes on, and it will definitely be a long term story 
that I want to grow.  My style draws from the creator of Scott Pilgrim, Bryan Lee o’ Malley, and the 
illustrator of Eyeshield 21, Yusuke Murata. I enjoy using the idea of making the expressions both Murata 
and O’ Malley use on their characters. However, my characters are a mix of the two. I use O’ Malley’s 
more simple style of characters with the anatomy Murata uses for his characters. I draw a lot from Murata’s 
use of lines. The two artists have been inspirations for me since high school. I used to read both O’ 
Malley’s works, and I enjoyed reading Eyeshield 21 comics.  I have been making comics since a young age 
and comics will continue to be a medium for my illustrations. 
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Efficient Design 
James King 
Faculty Mentor:  Marie Lee 
I view graphic design as a vehicle to solve visual puzzles.   There are endless ways to steer interaction and 
enhance message through graphic design. Design itself is an extension of expression, interdependent on the 
content of a message. Combining content and good design delivers something special to audiences and 
gives them a reason to interact with what is being communicated.  I enjoy constructing ways in which one 
interacts with what is visible. My goal is to give users and audiences a pleasant experience and I find that 
simplicity often leads to this. I am fond of a less sophisticated look but also open to experimentation and 
focus on conceptual implementation in every project.   Simplicity is often about efficiency; designers are 
not primarily working with limited physical resources, instead they are working with one’s limited time. 
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CDC & Ad Council Visual Campaign 
Christian Le, Kelina Orozco 
Faculty Mentor:  Marie Lee, Brett DeBoer 
We live in an age characterized by a wealth of information, technology, and medical advances. Yet, facing 
a rapidly spreading crisis, such as Ebola, there has yet to be an effective campaign giving depth, detail, and 
safe practices for keeping good health.  The spread of Ebola is something in which there appears to be a fair 
amount of public concern yet a lack of accurate knowledge, which creates an atmosphere of fear and 
uncertainty. This project proposes a visual campaign for use by the Centers for Disease Control and 
Prevention (CDC), in association with the Ad Council. This campaign will guide the public to a centralized 
resource on Ebola. It also has the potential to be effectively used and adapted for any pandemic concerns.   
Addressing pandemic concerns using a consistent clear visual design system will streamline and raise 
awareness for human health. This will be done by cleaning up the cluttered/inconsistent documentation 
represented by current and previous pandemic information campaigns, by clarifying typographic treatment, 
image presentation, use of color and communication theory and overall visual organization to appropriately 
inform and raise awareness.   The ability of Graphic Design to visually condense complex information into 
comprehensive messages will aid in the understanding of Ebola using the principles and psychological 
effects of design elements to emphasize and effectively communicate any message. Humans have survived 
dark ages and black plagues at the expense of great suffering and human lives. The goals of this campaign 
are to minimize these losses via clear and concise design. 
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Single Mothers 
Pablo Magana 
Faculty Mentor:  Jennifer Little 
Through this series of photographs “Single Mothers”, I demonstrate how single mothers are able to raise 
their child/children. I capture the best moments that a mother has with her children. I want to observe how 
single mothers are treated. I feel that single mothers are not treated the same as other mothers. My 
inspiration for this series is my childhood friend and my cousin who are single mothers raising their 
children alone. After observing the hard work they do, I noticed that they did a lot more than other mothers.       
In this exhibition, “Single Mothers”, I display photographs of single mothers caring for their children. I 
came to the conclusion that seeing a single mother is more common than in the past. There are many single 
mothers of different cultures, ages and social class.  Now, the question that society asks is, can a single 
mother care for her children? Society is the number one critique when it comes to single mothers. People 
do not know the story behind the reason why these mothers are single.  
In this exhibition “Single Mothers” I demonstrate that single mothers are capable of raising their 
child/children. I interviewed these single mothers and their answers did not surprise me at all. I knew that 
these women never thought that they were going to be raising children on their own. One of the mothers 
said, “I never thought in a million years that I was going to be a single mother, never did it cross my mind 
that I was going to take the role of being a mother and father for my child.”     
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Pac Ave Talent Search Design 
Kelina Orozco 
Faculty Mentor:  Marie Lee 
As a designer I am interested in all types and mediums of design. I am inspired by everything around me 
particularly colors, textures, and spaces. I use these inspirations and research to compose my project mood 
boards. I then rely on grids, fun colors, and curvilinear lines to entice an audience. I challenge myself to 
translate an idea, event, etc. into not just visual imagery but a visual experience.  With my Pac Ave Talent 
Search poster and brand series, I cleanly and quickly communicate the message and theme of the local 
grassroots Pacific music label. The client was in search of new talent to record and be featured on various 
social media channels. In designing for this up and coming independent music label I wanted to really 
focus on the idea of recorded sound. My inspiration for the poster and the brand extensions came from 
creative trends that I have observed and admired. These include the use of flat illustrations, bold colors, and 
clean sans-serif typography. I wished to touch on the modern iconography with a contrasting retro 
microphone. I designed minimal and simple graphic elements including the ribbon and microphone. I once 
again paired the idea of vintage and modern in the color scheme by using a bright orange with a rich cream. 
Once the layout had been established I decided to bring in one final element to round out and piece and 
continue the thematic elements. This was achieved by bringing in the textures to the more solid colored 
pieces. 
 
Senior Art & Design Exhibition – Artist Statements 
   
30 
 
Becoming Indefinite 
Alexis Ortega 
Faculty Mentor:  Jennifer Little  
“Becoming Indefinite” is a series of figurative charcoal drawings on grey toned paper. These figure 
drawings are mounted inside handmade shadow box frames. This series steers away from the traditional 
form of framing two dimensional work closely to the wall. Since my figures were placed in a box, I felt as 
though they should also be framed in one. My inspirations derive from traditional marble sculptures, figure 
drawings, and paintings.    
My process for creating the charcoal drawings started out with photographing friends and relatives inside a 
clear Plexiglas box.  These photos are referenced when drawing on grey toned paper. The beginning of a 
drawing starts out with light gestural marks, and proportions are worked out in this stage as well. Once I 
lock in the gestural shapes I want to use, I start to abstract selected areas, and refining other selected areas 
with more detail. To create more depth, I had help constructing shadow box frames to place the drawings 
in.   
“Becoming Indefinite” explores how the human figure interacts within a given confinement and how self-
awareness can derive from that. The figure begins to interact with the confinement in which it exists, and 
eventually becomes more psychologically aware of one’s self. Contemplation, escape, and defeat are all 
features of these captive figures that are in the box. Emergence from the darkness can be an unsettling 
attempt at escaping the boundaries, and the attempt to find comfort is seemingly impossible. 
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ASuop Election Design 
Chelsea Palacio 
Faculty Mentor:  Marie Lee  
Design is all around us from street signs to posters to the clothes we wear. My work focuses a lot on print 
materials like posters, but extends into identity, branding marketing and development of collateral 
materials. I like to catch the audiences’ eye and leading them to a discovery of the idea behind the piece.  
My design goes beyond just organizing the text and visual elements on the page to give it a strong sense of 
meaning and importance. It uses color to help create a feeling, visuals to support the theme, and structure to 
help the audience go through the design with ease.   I am influenced by constructivism and postmodernism. 
I love the two-dimensional feel of constructivist work that still expresses space and motion. Its typography 
is bold and expresses emotion throughout the piece by how it is placed and nested together with other 
elements. In addition to constructivist spacial relationships and motion, my work is very playful and usually 
contains more color than just the constructivist yellow, black, red, and white.  I don’t mind breaking rules 
to create interesting designs. This is why I am influenced by post-modernism/modernism as well. I was 
looking up modernist designers when I stumbled upon Walter Allen Helbig and really loved how his use of 
simple two-dimensional illustrations with bold color telling the story. He does not rely on text, just as I tend 
to stray from using text if I can. The way we can design to better communicate information and ideas, 
really changes how people view everything around us. Graphic design is something that the world cannot 
do without, and being able to contribute to the design field is something I look forward to doing every 
single day. 
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Aspects of Stockton 
Porchia Vang 
Faculty Mentor:  Jennifer Little 
My project, Aspects of Stockton, explores Stockton and its community. I asked people where their home is 
and how they felt about it. I would like to portray a Stockton that is similar to and different from the 
media’s perception. It is true that Stockton has a lot of problems, but every city has them. Stockton may 
have one of the highest crime rates in America, but crime happens everywhere. I have included my family 
and friends in these photos. They have their good points and bad points like any other family. Imperfection 
does not mean it is not beautiful. The community of Stockton may have crime, but it also has close families 
and friends. There are many aspects to the people of Stockton that form a community.  In one of my photos, 
my Stepmom is watering her plants. Even though it’s tough for her to get up and water plants, she still does 
it. My sister would always argue with mom about it. Mom shouldn’t be outside because she could fall. She 
is still committed to the garden. A grandpa to the family also has a garden. He often shared the fruits of his 
labor with us. I wanted to show these different aspects of the people of Stockton. We are not all bad people.   
I researched photographers Stephen Shore and Eirik Johnson for inspiration. Stephen Shore’s work, 
Uncommon Places, captures the ordinary landscapes of America and focuses more on the formal elements 
in the setting. In Eirik Johnson’s work, West Oakland Walk, he photographs a morning walk through West 
Oakland. He spent two years in Oakland capturing the rituals and beauty of its isolation from East Oakland 
due to the construction of the freeway. 
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Tackling Bad Design 
Alejandra Sanchez 
Faculty Mentor:  Marie Lee 
Graphic design is a powerful tool that many people often take for granted. The problem, nowadays, is that 
there is significantly more bad design than good design. Anyone with a computer and design programs 
thinks they are a Graphic Designer, but design is not just about making things look nice on the page. It is a 
way of conveying messages and projecting ideas through images and text. An education in graphic design 
is crucial. To me, design is ultimately about delivering something visually appealing that targets an 
audience and for the client to enjoy the designs they are being delivered. My goal is to tackle these notions 
of bad design in order to create visually aesthetic pieces that maintain functionality while creating strong 
visual impact. Through the use of the elements and principles of design: color, shape, texture, space, form, 
unity/harmony, balance, hierarchy, emphasis, and similarity/contrast designers I can ensure good design 
within my work. 
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Innovation through Simplicity 
Micaela Todd 
Faculty Mentor:  Marie Lee 
My portfolio is a body of clean design that draws influence from modern design and my experiences and 
visual style. I tend to enjoy a simple graphic layout that seeks to eliminate any extraneous details (both 
visual and informational) so to deliver the purest visual message possible. I use geometry, typography, and 
simple illustration to accomplish quick communication with the viewer and explore these elements’ 
boundaries as a way to create visual interest. Each piece of work is also built on a foundation of a strong 
concept that makes the work not just beautiful, but also functional. Modern art movements influence much 
of my work; the philosophies of the De Stijl movement have been a big impact on me ever since studying it 
in art history. De Stijl is known for a strong use of the grid and simplicity of elements in communicating an 
idea. The linear and graphic nature of the movement is translated in my work. I am also influenced by 
present day designers, like Paula Scher, for the current and useable examples of great design. Scher’s use of 
typography as imagery inspires me to play with design elements in unexpected ways and continue to find 
new methods to intrigue the viewer. She emphasizes the necessity of always changing and striving for 
something new and better, and I think that that is especially important since repetitive design will get lost in 
the masses. I try to innovate throughout my portfolio while still following traditional design principles. 
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Oral Session I 
The Need to Believe and Invent in a 
Superior Being as Seen in Mexican 
Culture 
Alejandra Gil 
Faculty Mentor:  Martin Camps 
In my paper, titled: “The Need to Believe and 
Invent in a Superiror Being as seen in Mexican 
culture" I study the novel "La mujer que quiso 
ser Dios" by Mexican writer Luis Arturo Ramos 
(Veracruz, 1947). This novel deals with a 
Mexican women who leads a community to 
believe she has been spoken to by God and has 
been sent to save the community from despair. I 
study this novel from the perspective of Mexican 
belief system within Hispanic culture. My paper 
concentrates with the ideal of a universal 
obligation for believing in some type of God. I 
also offer an analysis of Luis Arturo Ramos’ 
narrative styles and how he was able to 
“fabricate a religion“ within the narrative. 
Hispanic ideals on the essentials of faith and the 
behavior a “good“ Catholic are also important 
topics on my paper. Lastly, I study how cultural 
norms relating to faith being passed down 
throughout generations and the significance of 
their role of society. 
 
Continuing the Battle of the Sexes: 
Masculinity, Femininity, and (In)Equality 
in Professional Tennis 
Xiaoshan Bao 
Faculty Mentor:  Jennifer Helgren 
Debate surrounds the sport world because it is 
both an arena for feminist attempts at equality 
and a realm for proving masculine power. Tennis 
has gradually moved towards gender equality in 
some ways, such as equal prize money. 
However, gender inequality is present in other 
aspects of the men’s and women’s tour, 
including the unequal ratio of male to female 
coaches, lack of females in tennis administration, 
and public perception of female players as 
inferior and uninteresting compared to male 
players. The inequality is further emphasized by 
the hegemonic femininity and masculinity of 
tennis players, where the hegemonic femininity 
is white, European, heterosexual, and English-
speaking, and the hegemonic masculinity 
depends more on ability rather than appearance.  
I provide historical context of the formation and 
development of tennis, focusing on the 
marginalization and supposed inferiority of 
female players. I also discuss the struggle for 
equal prize money at tournaments. To examine 
aspects of gender inequality in tennis, I use case 
studies, statistics, and interviews. I focus on 
more current incidents, such as criticism over top 
player Andy Murray appointing Amelie 
Mauresmo as his coach. I discuss the hegemonic 
femininity of the women’s tour through 
examining the earning power and sexualized 
appeal of Maria Sharapova. I contrast Sharapova 
with African Americans Venus and Serena 
Williams, who are seen as “other” and face 
sexism and racism. Martina Navratilova and 
Mauresmo are also analyzed as deviants to the 
heterosexual hegemonic femininity. In contrast, I 
argue that the hegemonic masculinity focuses 
mainly on achievements. 
 
Visual Memories of WWI: The 
Importance of Photographic Collections 
Julian Lacombe 
Faculty Mentor:  Bill Swagerty 
World War I was one of the first wars to be 
extensively photographed. What was done with 
these photographs after they were taken, whether 
they were published in the press or used later in 
illustrated histories of the war, greatly impacted 
how the civilian population perceived the war. 
For this paper, I examined six collections of 
photographs depicting the First World War in 
order to explore how each of the compilers of the 
collections used captions, formatting, and 
photograph selection to convey a certain 
message about the war to the collection's 
intended audience. The collections examined 
include two "photographic histories" of the war 
published during the war, a photographic history 
published between the two world wars, an 
illustrated history book published in the 1960s, a 
personal scrapbook compiled by a soldier, and 
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another soldier's collection of personal 
photographs. I found that the earliest collections 
sought to entertain and captivate the reader's 
attention through dramatic images, presenting 
the war as a tragic mistake or as an inevitable 
consequence of the actions of the Germans. The 
most recent book sought more to educate and 
presented a more neutral message. The personal 
collections, more limited in the scale of things 
and people depicted, demonstrated what the 
soldiers thought most important to remember. 
For my presentation, I will provide context for 
photographic technology and the role of war 
photographers at this time, give examples of the 
types of information found in my sources, and I 
will present the conclusions I have drawn upon 
examining the sources. 
 
The Case of Mohammed Abu Khdeir: 
Homonationalism, Liberalism, and 
Imperial Knowledge-Production 
Adnan Hashtam 
Faculty Mentor:  Jeffrey Hole 
2014 Pacific Fund Summer Undergraduate 
Research Fellowship Project 
 
In this paper, I discuss how the concept of 
Liberalism and Islam intersect to further the 
project of what Jasbir Puar calls 
"Homonationalism." The term 
"Homonationalism" speaks of the ways in which 
settler colonies such as the U.S. and Israel 
produce ideas about other cultures in order to 
mark themselves as progressive, modern, and 
morally/politically righteous while depicting the 
Muslims, particularly Palestinians, as backwards, 
barbaric, and corrupt. I will argue how 
contemporary queer discourses, both in the 
United States and Israel, contribute to the 
subjugation of Palestinians and the normalization 
of violence against Muslims. By focusing on 
"Islam and Sexuality" these discourses produce 
certain Orientalist assumptions about both 
Palestine and Islam. Although these discourses 
are often deemed "progressive" and "modern," I 
will highlight how these very conceptions of 
modernity create dangerous binaries between 
Palestinians and Israelis/Americans. In this 
paper, I will focus on the recent case of 
Mohammed Abu Khdeir’s murder at the hands 
of Israeli settlers, which was falsely reported as 
an "honor killing" by the Israeli media due to 
Abu Khdeir’s sexual orientation. This false 
accusation, and the depiction of Palestinians as 
irrational and backward people shows the precise 
nature of Liberalism and the Israeli/American 
anxieties about Islam and Palestine. While the 
focus of this paper is on Islam, Palestine, and 
Homonationalism it draws from a larger project 
on how various tenants of Liberalism are applied 
to Islam. 
 
When Model (Minorities) Turn Ugly: The 
Neoliberal Portrayal of Asian Americans 
in the United States 
Simon Harris 
Faculty Mentor:  Jeffrey Hole 
How do neoliberal ideologies penetrate the 
image of the “Model Minority” stereotype of 
Asian Americans? With the highly publicized 
“Tiger Mother” image of Amy Chua, there has 
been a rising inclination to symbolize the Asian 
American nuclear family as the new face of 
American neoliberalism. However, reverence 
towards Asian American parents’ capital driven 
motifs can be seen, as Lee Edelman claims, a 
form of “capital-compatible ‘reproductive 
futurism’” (347).   
In this panel, I present the writings of several 
critics of neoliberalism, including David Harvey, 
Bill Readings, and Christopher Newfield, each of 
whom present different challenges towards 
neoliberalism and this notion of reproductive 
futurism. This includes Harvey’s assessment of 
China’s desperate attempts at competing in the 
world market through rapid urbanization, or the 
United States’ equivocation of political interests 
with economic sympathy with providing aid to 
foreign nations. Using the data and information 
gathered from their books, I look at the ways in 
which neoliberalism takes advantage of creating 
rhetoric to create an era of “pseudointegration” 
in U.S. history.   
The audience should expect an overview of 
different historical vantage points that create 
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wealth and status disparities as a result of 
neoliberalism. However, they should also be 
aware of the deliberate rhetoric often used to 
promote neoliberalism as a normative mode of 
economic governance (or lack thereof), and how 
this rhetoric affects the portrayal of Asian 
Americans in mainstream American culture. 
 
(Mis)Representations of Race: Black 
Fetishism and Hypersexualized Black 
Bodies 
Alea Freeman 
Faculty Mentor: Jeffrey Hole 
The Black body carries with it centuries of 
stereotypes and misconceptions regarding the 
unbridled sexuality of African American women 
and the bestiality of African American men. The 
perception of Black people produced through 
racial and sexual mythology generates a 
knowledge about African Americans that 
predetermines what the black body signifies and 
substantiates anxieties about the purportedly 
threatening Black male body. My research 
examines James Baldwin’s short work of prose 
fiction “Going to Meet the Man” in order to 
deconstruct the distorted representation of the 
Black body, which often provides the means for 
the objectification of African Americans. I 
investigate claims made against the Black body 
and give particular attention to how notions of 
Black sexuality generated through racial and 
sexual mythology become a tool used to usurp 
the agency African Americans have over their 
own sexuality and identity. The scope of my 
research extends to extrajudicial violence and 
lynching practices obfuscated from U.S. memory 
such as family gatherings at the site of public 
executions. Baldwin addresses the repression of 
such memories by centering “Going to Meet the 
Man” around a series of flashbacks that force the 
central character to remember the events he has 
chosen to forget. 
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FINDING WILLIE 
Tyler Reardon 
Faculty Mentor:  Lisa Tromovitch 
A radio drama describing the search for Willie, a 
young girl who has disappeared after the death of 
her sister, Alva. Both of the sisters had been 
abandoned by their parents several years earlier 
and had struggled for their survival ever since.           
The townspeople suddenly realized that Willie 
was missing. She hadn't been seen in the 
neighborhood, at the movie theatre, or by the 
school for a very long time. Willie had always 
been "removed" so there was no satisfactory way 
to track her recent comings and goings even with 
the help of the sheriff's departement and the 
federal marshall who were brought in to assist 
with the search..         
This tragic tale about child homelessness takes 
place in the early 1940's in Marshall County, 
Mississippi shortly after the bombing of Pearl 
Harbor. Even though the citizens of Marshall 
County have been cautioned to remain ever 
vigilant in this World War II era, Willie has been 
allowed to slip through the cracks. Has she been 
kidnapped? Is she deceased? What is the 
significance of the yellow house? These are 
questions the searchers hope to answer as they 
gather to conduct a search of Marshall County.         
It appears that there may not be a happy ending 
in store for Willie? However, only time will tell 
what fate has in store for this young, orphaned 
girl who has no home to call her own.   
 
Sexism and Racism in Madama Butterfly, 
M. Butterfly and Miss Saigon 
Susie Pollard 
Faculty Mentor:  Macelle Mahala,   
Abstract  The following essay is a literary and 
cultural analysis of the racist and sexist themes 
in the 1898 opera Madama Butterfly by the 
Italian composer Giacomo Puccini. The opera is 
Oral Presentation Abstracts 
   
38 
 
considered an example of Orientalism, which the 
cultural theorist Edward Saïd describes as “part 
of the general European effort to rule distant 
lands and people” (xi). Saïd says that “stories are 
at the heart of what explorers and novelists say 
about strange regions of the world; they also 
become the method colonized people use to 
assert their own identity and existence of their 
own history” (xiii). Madama Butterfly is globally 
renowned and was the inspiration for a more 
recent theatrical work, Miss Saigon, a musical 
set during the Vietnam War that premiered in 
London in 1989. Despite their popularity, both 
works have created a great deal of controversy 
for perpetuating racist and sexist stereotypes. For 
example, a group of activists have repeatedly 
protested productions of Miss Saigon in St. Paul, 
Minnesota, arguing against the depiction of the 
Asian characters and the glamorization of the sex 
trade. Others, including the actors in the 
production, argued that the musical is an attempt 
at historical accuracy, shedding light on a dark 
period of history. David Henry Hwang, an Asian 
American playwright, offered another critique of 
Madama Butterfly when he wrote a play called 
M. Butterfly in 1988. M. Butterfly deconstructs 
Madama Butterfly, revealing the opera's racist 
and sexist messages while making a political 
commentary on race relations between western 
and eastern countries. Madama Butterfly, M. 
Butterfly and Miss Saigon each show how 
theatre can be used to perpetuate or challenge 
racism. 
 
Transverse Flux Correlation Function of 
Quasar Pairs 
Louis Johnson 
Faculty Mentor:  Isabelle Paris, Helene Flohic, 
James Hetrick 
For the last five billion years the universe has 
been expanding in size at an increasing rate. 
With modern technology we are able to observe 
objects at very high redshift, which were created 
in the early universe. Being able to analyze and 
observe these objects allows us to put specific 
constraints on the universe (age, size, dark matter 
fraction…etc). Looking at the spectra of highly 
redshifted objects, such as quasars, we can see a 
series of absorption lines called the Lyman alpha 
forest.  
The angular correlation in the Lyman alpha 
spectra of quasar pairs allows us to measure the 
size of the absorbing objects. This works best at 
very small-scale (below one arcmin). The most 
recent use of this method consisted of 32 quasar 
pairs and only two of those had a sky separation 
below 1 arcmin (Coppolani et al., 2006). The 
sample size that is used in this work is from the 
SDSS-III DR12. This catalog has over 1500 
quasars pairs below two arcmin separation, 
giving us much lower error bars, and therefore 
putting much better constraints on the 
cosmological parameters that can be inferred 
from the correlation function 
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The Gender-Specific Differences in Body 
Image Perception and Its Effects on 
Physical Health 
Lawrence Ham, Alison Kobayashi, Jenirose 
Mabalot, Jimmy Luong, Tori Duong 
Faculty Mentors: Chris Ludwig, Mark VanNess 
Physical activity and healthy eating are often 
targets of interventional studies to promote 
physical health. However, body image and an 
individual’s sense of self-worth contribute 
significantly to the likelihood of maintaining 
proper health habits (Gillen, 2015). Purpose: In 
the present study, we examined gender 
differences in body image perception and its 
effects on physical health. Methodology: A 
Multidimensional Body-Self Relations 
Questionnaire (MBSRQ; Keeton, Cash & 
Brown, 1990) was used to assess self-reported 
factors that contribute to the physical health of 
98 undergraduate students (38 males and 60 
females). Institutional Review for the study was 
approved, and each subject signed an informed 
consent prior to volunteering for the study. The 
MBSRQ examines specific responses in the 
following categories: Appearance Orientation, 
Appearance Evaluation, Fitness Evaluation, 
Health Evaluation, Fitness Orientation, 
Overweight Preoccupation, Self-Classified 
Weight, Body Area Satisfaction, and Health 
Orientation. Results: A multivariate analysis 
between genders revealed significant differences 
in the Appearance Orientation variable (partial 
eta= 0.072; p= 0.007) and the Overweight 
Preoccupation variable (partial eta= 0.131; p= 
0.00). Rather than doing follow-up univariate 
analyses, a discriminate function analysis was 
performed to determine which variables 
contributed to the gender differences. The 
discriminant function analysis accurately 
predicted gender with 66.3% accuracy (Wilks’ 
Lambda= 0.869, p> 0.05), with the Overweight 
Preoccupation variable being the strongest 
contributing factor. Conclusion: There are strong 
gender differences in the body image attitudes of 
college students as evidenced by the multivariate 
analysis. Additionally, it appears the sub-scale 
for Overweight Preoccupation contributes the 
greatest to those gender differences. 
 
Characterization of mass application 
techniques for a quartz crystal 
microbalance (QCM) drug dissolution 
test method 
Kylee Schesser  
Faculty Mentor: Shelly Gulati 
Graduate Student Mentor: Janpierre Bonoan 
A novel dissolution testing methodology has 
been developed using a commercial quartz 
crystal microbalance (QCM) system to measure 
dissolution rates of drugs.  Our technique system 
is more advantageous than current 
pharmaceutical methods, which are resource, 
sample, and time intensive. Current methods 
measure dissolution rate by taking samples of the 
solution at given time intervals and determining 
the concentration until the drug has fully 
dissolved. However, the QCM method is capable 
of measuring mass changes directly and rapidly.  
Additionally, the sample required is orders of 
magnitude less than traditional methods. In this 
work, we aim to characterize the system 
operating parameters for optimal use and 
consistency. For the QCM technique, the desired 
drug is first applied to a flat quartz crystal 
surface. During the test, the quartz crystal is 
oscillated.  The frequency of oscillation is related 
to the amount of mass on the crystal surface and 
as the mass changes on the surface of crystal, the 
frequency will shift proportionally.  For the test, 
a flow cell is attached atop of the crystal, 
allowing a liquid to pass over the drug to 
dissolve it. The change in frequency is recorded 
and the dissolution rate obtained.  In order to 
validate this as a viable, effective method, a 
better understanding of the mass application 
process (amount of mass, area and shape of the 
film, etc.) to the surface of the crystal is needed.  
This is the emphasis of the efforts presented in 
this work. 
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Characterization of micro-droplet 
formation: experiment and simulation 
Warren Tamayo, Akhil Patel 
Faculty Mentor: Shelly Gulati 
Microfluidic technologies are an innovative 
application for biological and chemical systems. 
The Microfluidic environment is ideal because of 
its controlled physics for reproducible laminar 
flow. Aqueous micro-droplets can be formed 
using a characteristic cross-junction micro-
structure called a flow focusing element where 
the oil (continuous) phase surrounds and breaks 
off aqueous droplets (dispersed phase). Micro-
droplets allow an accurate and consistent amount 
of reagent for certain applications. There are 
slight differences produced in the geometries in 
tolerances and non-uniformity during fabrication 
steps.  This work studies the formation of micro-
droplets using six geometries to understand flow 
patterns on the formation of mono-disperse 
droplets. The rounding of the corners of the 
cross-junction was 0, 50, or 100 microns in all 
four corners (symmetric) or in only the two 
downstream corners (asymmetric). Parallel 
studies were performed using fluid simulation 
software to compute the velocity fields to 
identify if the highest velocity region correlates 
to the pinch-off location from experimental 
observation. Initial simulation results suggest 
that the geometry has a role in determining the 
pinch off location and therefore influences the 
formation of the droplet. Initial simulations 
suggest that the pinch-off point correlates with 
the cross-junction’s downstream rounding rather 
than the incoming flow rates. Experimental data 
however indicates there are differences in the 
pinch off location at different flow rates. 
Statistical analysis of the droplet formation 
diameter and the pinch-off location were 
conducted to test if the are significant differences 
in experimental results for varying flow 
conditions. The cross-junction’s upstream 
rounding is found to influence the droplet 
diameter. Careful control of the droplet diameter 
allows delivery of a known amount of reagent in 
a specified volume to an area of interest. 
 
Mangiferin Fails to Attenuate TGF-ß-
Induced Epithelial-to-Mesenchymal 
Transition in Non-Small Cell Lung 
Carcinoma 
Zubair Amin, 
Faculty Mentor: John Livesey 
Graduate Student Mentor: Swetha Arikatla 
2014 Pacific Fund Summer Undergraduate 
Research Fellowship Project 
Non-Small Cell Lung Carcinomas are amongst 
the most drug resistant and metastatic cancers of 
epithelial origin. Understanding the processes 
behind drug resistance and metastasis is 
imperative in order to improve NSCLC patient 
survivability. A process called the epithelial-to-
mesenchymal transition (EMT) is suspected to 
underlie not only metastasis but also to effect  
large changes in tumor drug responsiveness. 
EMT involves a genetic overhaul that causes a 
cancer cell to break free of its tumor matrix and 
to become more motile and invasive. Our goal is 
to elucidate the role that the tumor 
microenvironment plays in modulating EMT in 
addition to screening chemical agents that may 
reverse (or slow down) this process. Recent 
studies have shown that Mangiferin, an 
antioxidant sourced from the bark of the 
Mangifera indica tree, may  be effective in 
reversing the EMT process in breast and prostate 
cancers. Despite cancers of epithelial origin 
sharing highly conserved EMT pathways, they 
still differ considerably. Thus, a drug may be 
effective in one type of cancer but completely 
ineffective  in another. Studies were conducted 
to evaluate if Mangiferin could reverse EMT in 
two NSCLC cell lines (A549 and H1299). EMT 
was induced through treatment of cells with 
Transforming Growth Factor Beta (TGF-ß). 
EMT was confirmed through microscopic 
observation and Western blotting for epithelial 
and mesenchymal markers (E-cadherin and 
vimentin, respectively). We found that 
Mangiferin was ineffective in reversing EMT 
and rescuing the epithelial phenotype.  We also 
found that one of the NSCLC cell lines, A549, 
had genetically drifted and had become more 
mesenchymal in character. 
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Rotation Period of Asteroids 
Sarah Antonsson, Alec Borkowski, Gerold 
Curell, Krista Hibert, Louis Johnson, Vaughn 
Petersen, Yunsik Sung, Thomas Vogel 
Faculty Mentor: Helene Flohic 
Understanding outer space is a long- craved 
aspiration of science. We are investigating the 
rotational period of asteroids using light- curves. 
Knowing the rotational period can convey 
information about the object such as its size, 
composition, and surrounding objects. Asteroids 
are abundant in our solar system; thousands have 
been observed, but only a small number have 
reliable data. By investigating the period, we can 
make statements about the size and composition 
of the object. As we improve our overall picture 
of individual asteroids, we gain a better idea of 
the dynamics of the asteroid belt.   
To observe the asteroids we use iTelescope.net 
to control a network of telescopes around the 
world. The observations are then analyzed using 
AstroImageJ to find the change in apparent 
magnitude of the asteroid over time. The 
apparent magnitude is then plotted against time 
and we are able to find the period of the asteroid.   
Using observations from deep space telescopes, 
we have been able to obtain preliminary results 
for several asteroids and are in the process of 
refining the results. These results seem to be very 
promising, showing periods in the order of a day 
or a week. We will need to obtain more 
observations in order to verify our asteroid 
periods.   
With the data that we have collected, we are 
hoping to build a better understanding of our 
solar system. In addition to knowing more about 
the size and composition of asteroids, analyzing 
the rotational periods of many asteroids could 
lead to conclusions about their origins and thus, 
the formation of our solar system. We are 
already close to finding the rotational periods of 
several asteroids. 
 
 
 
Black Hole Accretion Flow 
Gerold Curell, Vaughn Petersen 
Faculty Mentor: Helene Flohic 
Little is known about the black holes that reside 
in our universe, so our objective is to increase 
our knowledge on the subject of black holes, 
specifically on how the jets that shoot out of 
black holes come about. Through research done 
before our project, it is believed that radiatively 
inefficient accretion flows or (RIAFs) are the 
turn on points of these jets. Inefficient accretion 
flows are essentially accretion disks that do not 
have enough angular momentum in order to 
maintain a complete accretion disk. Therefore, 
near the black hole, there is a cloud of charged 
particles instead of an accretion disk, which is 
believed to have the potential to turn on a jet 
from the black hole. These types of black holes 
lie at the center of galaxies and are called weak 
active galactic nuclei (weak AGN) as they are 
not as luminous as regular AGNs. There are far 
more weak AGNs near us than regular 
AGNs.We observed weak AGNs in the sub-
millimeter range since the RIAF should outshine 
the rest of the galaxy in this range. We reduced 
our sub-millimeter data and included it in 
previously created spectral energy distribution 
(SED) graphs. We observed 4 weak AGNS. We 
found clear evidence of a RIAF in our target, one 
definitely does not contain an RIAF, and two 
were inconclusive. The next step is to write a 
proposal to ask for the use of a larger instrument 
and gather more data to improve the SED graphs 
further. 
 
Arduino: weather station for the field 
researcher on a budget 
Robert Do, Henry Ling 
Faculty Mentor: Hilton Oyamaguchi 
Environmental data loggers are often needed in 
laboratories, field research projects and long 
term scientific monitoring. They are important 
for obtaining data on temperature, humidity, 
atmospheric pressure, and other abiotic factors. 
This type of data can be collected with existing 
high-cost meteorological equipment. Therefore, 
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our goal in project was to build a reliable and 
cheap weather station. Arduino is a popular 
computing platform that is open sourced and is 
known for being relatively inexpensive and 
reliable. Being open source also gives us 
flexibility to record and export data in many 
different formats. The Arduino microcontroller is 
compatible with various sensors, which enables 
us to utilize very accurate barometers (air 
pressure), thermometers (temperature), and 
psychrometers (humidity). In one project, we 
wired together the barometer and psychrometer 
for outdoor use. This inexpensive weather station 
allows us to record selected environmental data 
in multiple location around Stockton. In a second 
project, we wired together three waterproof 
thermometers for monitoring water tanks 
temperature in the lab. In total, our project came 
up to a total around $54 for each setup, whereas 
other weather stations easily cost over $150. 
Although we already produced reliable arduino 
weather stations, we are planning improvements 
such as including wifi data transmission and 
solar panels to charge batteries. The open source 
aspect allows us to easily add to our setup 
additional sensors or upgrade existing ones. 
 
How ribbiting! Intra and inter- observer 
differences in measuring amphibian body 
length 
Caitlin Ha, Katherine Tse, Chantelle Chen, 
Alice Lin, Morgan Miyake 
Faculty Mentor: Hilton Oyamaguchi 
Measuring amphibians body size by different 
researchers and methods can lead to a lot of 
variation. Although this variation can result in 
different biological interpretations, very little 
attention has been paid to this measurement 
error. Our goal in this study was to access the 
error associated to repeated measurement made 
by the same researcher, between researchers, and 
between two methods. We used two methods to 
compare intra-observer and inter-observer 
differences in measuring amphibian body length: 
ImageJ software and manual measurement with a 
caliper. ImageJ software is an image processing 
software that can be downloaded for free and is 
widely used to display, analyze, edit, and process 
images. The caliper has a hand held instrument 
that researchers use to measure morphological 
traits  (±0.01mm). Five researchers measured 32 
adult specimens of the tungara frog 
(Engystomops pustulosus) and each specimen 
was measured three times with both 
measurement techniques. From our initial data 
analysis, using these two different methods to 
access body led to about 25% of measurement 
variation. About 15% of measurement variation 
is due to differences between researchers. Our 
results suggest that comparable and precise 
measurements of preserved frogs between 
different methods and different researchers is 
challenging. These differences can lead to error 
in biological interpretations. We are developing 
an automated measuring software to standardize 
these measurements and minimize inter-observer 
variation. 
 
Protein Tertiary Structure: A Prediction 
By the Knob-Socket Construct 
Sulmaan Hassan, Daniel Bonanno, Shannon 
McDonagh, Jaspreet Kaur 
Faculty Mentors: Jerry Tsai, Hyun Joo 
Graduate Student Mentor: Shivarni Patel 
The ability to identify tertiary protein structure 
based on a known sequence can provide avenues 
into understanding the relationship between 
amino acid sequence and biological function. 
The order in which amino acids are arranged in a 
polypeptide is called the primary structure, 
whereas the conformation of the protein 
backbone is known as secondary structure. The 
secondary structure can then be packed into 
three-dimensional structures based on the 
properties of their side chains referred to as 
tertiary structures. This study lays the 
experimental foundation for tertiary structure 
prediction starting from the protein KSα1.1, 
which was created de novo to be 27 amino acids 
in length with a purely alpha helical fold. This 
protein was predicted to have the folded structure 
it does using the packing motif known as the 
knob-socket model. The construct of KSα1.1 is 
insightful in the understanding of protein 
structure and protein design based on a novel 
characterization of side chain affinities and 
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packing patterns. The knob-socket model further 
allows prediction towards the stabilization or 
destabilization of a helix in the presence of a 
mutation. By using KSα1.1 and its known 
properties, mutations can be introduced to 
change packing structure within the helix. From 
purification of KSα1.1 along with its mutants, 
helix stability can be characterized by CD and 
NMR spectroscopy, thus confirming the 
practicality of the knob-socket construct. 
 
Pore Water as an Indicator of Metal 
Mobility in San Francisco Bay 
Kimberlina Gomez 
Faculty Mentor: Laura Rademacher 
The environmental conditions at the sediment -
water interface play an important role in metal 
mobility in urban watersheds. For example, the 
mobility of iron depends on whether oxygen is 
present. Conditions in the surface sediment of 
lakes and streams can influence the oxygen 
levels of overlying waters, and therefore, 
pollutant mobility in the lakes.   
Three reservoir-watershed systems in the San 
Francisco Bay area were studied to better 
understand the geochemical relationship between 
sediment and overlying water. The reservoirs 
selected were Lake Aliso, Lake Anza, and Don 
Castro Lake, each having unique influencing 
variables. Lake Aliso is impacted by acid mine 
drainage, while Lake Anza is relatively isolated 
from anthropogenic impact, and Don Castro 
Lake is located near urban area and 
development. Sediment and water samples were 
collected from the lake bottom, inlet, and outlet 
at each site to examine variables of associated 
waters to test the relationship between 
environmental conditions at the sediment-water 
interface and the potential for metal mobility in 
surface waters.    
During March and April 2015, samples were 
collected from each of the sites. First, in the 
field, we isolated and removed water that was 
located in the pore spaces of the first two inches 
of soil. This process allowed us to solely remove 
water that was located in the pore of the 
sediment and reduce the influence of other 
variables. The second part consisted of lab work 
that processed the water and compared it to the 
variables of water in the column and sediment. 
Examining variables such as: temperature, pH, 
conductivity, dissolved oxygen, discharge, 
alkalinity, as well as physical descriptions of the 
sediment revealed there to be a relationship. 
 
Educational Workshop on Microfluidic 
Devices using Shrinky Dinks 
Colleen Motoyasu, Brad Hirayama, Akhil 
Patel 
Faculty Mentor: Shelly Gulati 
Microfluidics is a field within bioengineering 
that focuses on the handling and analyzing of 
fluids in structures of the micrometer scale. 
Microfluidics is used in medical tests, molecular 
biology, and chemical analysis. While typical 
fabrication techniques for microfluidic devices 
involve photolithography—a process in which a 
pattern is etched onto a substrate through 
chemical treatment and exposure to UV light—
Khine lab developed a method for creating 
microfluidic molds from Shrinky Dinks. Shrinky 
Dinks are polystyrene thermoplastic sheets that 
are advertised as an arts-and-crafts toy. Shrinky 
Dinks allow for rapid prototyping and creation of 
microfluidic devices that are less expensive than 
those made through photolithography.   
We developed an Expanding Your Horizons 
workshop to educate female high school students 
on microfluidic device fabrication using Shrinky 
Dinks. In the three-station workshop, the girls 
learned about creating microfluidic molds using 
Shrinky Dinks, molding devices using soft 
lithography, using chemical properties to create 
bonds, and the physics of flowing fluids at the 
micro-scale. Demonstrations using a Y-channel 
illustrated the concept of laminar flow and 
mixing in microfluidics, while experiments using 
a plasma bonder illustrated how surface 
properties of materials can be chemically 
modified. This is the second iteration of this 
workshop, and the changes made—including 
plasma bonding demonstrations and additional 
examples of laminar flow—were well received 
by the students. 
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Brain tissue pathologies in an impact-
acceleration model of traumatic brain 
injury in mice 
Karen Chung 
Faculty Mentor: Robert Rigor 
Traumatic brain injury (TBI) is a serious 
problem worldwide, contributing to a 
considerable number of deaths and permanent 
disability every year.  Often as a result of head 
injury from sports injuries and car accidents, TBI 
frequently occurs as closed-head injury without 
apparent penetrating damage or bleeding, and is 
accompanied by widely distributed / diffuse 
neuronal damage and brain edema (fluid leaking 
out of capillaries). To study the molecular 
mechanisms of TBI in transgenic animals, we 
adapted an existing widely used diffuse TBI 
model for rats, the Marmarou impact-
acceleration weight-drop model. Our adapted 
model is based on the C57/black 6 mouse strain 
that is widely used to create gene knockout or 
genetically engineered mice. Live animal 
experiments were performed in collaboration 
with researchers at UC Davis Medical Center 
following animal welfare guidelines and 
institutionally approved animal use protocols. 
Drop height and weight combinations were 
optimized to induce mild, moderate or severe 
TBI with low incidence of skull fracture. To 
simulate traumatic injury coinciding with blood 
loss, hemorrhagic shock was induced by removal 
of blood in some trials. Mild/Moderate TBI was 
characterized by convulsions, apnea, 5-15 
minutes of unconsciousness, and reversible 
neurological deficits. In contrast, severe TBI was 
characterized by irreversible neuronal damage, 
and a persistent vegetative state requiring 
mechanical lung ventilation, accompanied by 
seizures and often followed by death.  Diffuse 
neuronal injury was assessed by observation of 
cell morphological changes in the hippocampus, 
cerebral cortex, and white matter areas of brain 
tissue sections, visualized using histological 
cresyl violet stain.  At 24 hours after TBI, 
structural differences in neuron cell shape were 
observed where cell bodies appeared shrunken 
and axons appeared swollen. Subsequently, at 7 
days after injury, brain tissues, especially in the 
hippocampus, showed evidence of decreased 
neuronal density due to phagocytic removal of 
dead neurons by the immune system. 
Washington’s Initiative 872 Effect on the 
Right to Free Association 
Sarah Lutz 
Faculty Mentor: Keith Smith 
2014 Pacific Fund Summer Undergraduate 
Research Fellowship Project 
My research used the legal discussions about 
Washington’s Initiative 872 to examine the 
courts’ attitude towards the interaction of 
political parties and elections. In this case I 
specifically focus on the strength of the parties’ 
the right to free association. There is a plethora 
of legal precedent that strengthens this right for 
private organizations, allowing them to disavow 
individuals on the basis of anything from gender 
to sexual preference. However, the court 
demonstrated in this case that the strength of this 
right does not extend to parties, ruling that 
candidates were permitted to report any party as 
their preference, whether the party wished to be 
associated with them or not. 
 
Marxism, Greek Mythology, 18th C 
France - Pacific Opera Scenes Program 
Madeline Kellogg 
Faculty Mentor: James Haffner 
Pacific Opera Theater’s upcoming production of 
“Dido and Aeneas” by Henry Purcell is a 
directing forum for the directing seminar 
presented by Professor James Haffner. Four 
student directors and the Pacific Opera Theater 
group participated in the collaborative piece over 
the course of the semester. All of the student 
directors were required to draft a directing 
concept for the production they would produce if 
the funds were limitless and all rules were off the 
table. From this concept, they then created 
concepts that reflected the spirit of the original 
composition; an effort to discover how 
storytelling can take place in it’s most basic 
form, using only the necessary elements of the 
story and it’s message - “page to stage”. Students 
were often told, when gathering materials, to ask 
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themselves if there material was absolutely 
necessary in order to tell the story; if not - don’t 
use it. The production of Dido and Aeneas Act 2 
was inspired by a recent reading of Karl Marx’s 
Communist Manifesto, and the Marxist theory of 
the bourgeoisie and proletariat. Drawing upon 
studies in cultural anthropology and Marxist 
theory, there was a discovered divide between 
the two cultures represented in the opera - a 
bourgeoisie and proletariat divide. In this 
interpretation the story is set in 18th C France, 
on the cusp of the French Revolution. Dido and 
Aeneas are represented as French bourgeoisie 
inspired by King Louis and Marie Antoinette. 
The main idea of the piece was to emphasize the 
disparities and blind oppressive nature of the rich 
upon the poor, and to inspire a new interpretation 
of the opera. 
 
Predicting the effects of global warming: 
the upper critical thermal limits of the 
tungara frog  (Engystomops pustulosus) 
Narin Jeong, Eugene Erwin, Robert Do, 
Katherine Tse, Alice Lin, Morgan Miyake, 
Chantelle Chen 
Faculty Mentor: Hilton Oyamaguchi 
Understanding how temperature affects 
amphibian populations is fundamental to predict 
the consequences of global climate change. 
Global mean surface temperatures are projected 
to continue increasing. We investigated whether 
Tungara frog tadpoles (Engystomops 
pustulosus), a species widely distributed in 
Central America lowlands, can adjust their upper 
critical thermal maximum (CTmax) response 
after being acclimated to different temperatures 
(21ºC, 28ºC, and 31ºC). For each acclimation 
temperature, we started our experiment with 25 
tadpoles from each brood (n = 7). We 
determined the CTmax for each treatment 
placing tadpoles in a Petri dish with water and 
increased the temperature 1ºC per minute. As 
soon as they lost righting response, we stopped 
the experiment and let them to recover. For all 
treatments, the CTmax was 42.09ºC ± 1.5ºC (n = 
75). For acclimation under 21ºC, the CTmax was 
41.5ºC ± 1.15ºC (n = 29), under 28ºC the CT 
max was 42.2ºC ± 1.6ºC (n = 29), and under 
31ºC the CTmax was 42.9ºC ± 1.43ºC (n = 17). 
We found significant differences between the 
treatments 21ºC and 31ºC (p = 0.006). This 
experiment showed that Tungara frogs are able 
to adjust their upper critical thermal maximum 
by on average 1.4ºC. This type of research is 
fundamental to determining the acceptable range 
of temperature fluctuations in amphibians 
habitats and predicting the effects of global 
warming in amphibian populations from the 
tropics. 
 
 
 
Remote 3D Aerial Tours 
Tristan Watts-Willis, Chris Geeter  
Faculty Mentor: Elizabeth Basha 
Graduate Student Mentor: Jacob Palmer 
Advances in networked video devices and virtual 
reality headsets have lead to many new 
interesting and exciting applications. One such 
application is streaming live video from remote 
sources. We’ve applied this concept to a 
quadcopter for remote tours that uses off-the-
shelf cameras to stream 3D video to an Oculus 
Rift head mounted display. Tour paths can be 
preprogrammed for both outdoor environments 
using GPS and indoor environments using a 
motion capture system. The motion capture 
system performs real-time tracking of the 
quadcopter via several beacons attached to high 
visibility spots around it. A computer program 
takes the motion capture data and uses the 
position and rotation information to adjust the 
flight of the quadcopter to match the desired path 
of the tour. The user simply puts on the Oculus, 
tells the quadcopter to begin its tour, and off they 
go in a realtime 3D flight. 
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Physiological responses of the frog 
Engystomops pustulosus to cold 
temperature 
Pacific Vo 
Faculty Mentor: Marcos Gridi-Papp 
2014 Pacific Fund Summer Undergraduate 
Research Fellowship Project 
Frogs from temperate climates have been known 
to tolerate low temperatures and possess 
physiological mechanisms that increase their 
thermal tolerance to cold. Two of these 
mechanisms are hardening and acclimation. 
Hardening occurs after short exposures to 
extreme temperatures and involves quick (within 
minutes) biochemical modifications on a cellular 
level to increase their chances of survival. 
Longer exposures to  less  extreme temperatures 
can trigger slower physiological responses in a 
process called acclimation. Frogs from tropical 
climates fail to acclimate to low temperatures. 
They might have lost this mechanism potentially 
due to disuse in their benign habitat. We tested 
the generality of this pattern by characterizing 
the thermal tolerance, hardening and acclimation 
responses of the túngara frog (Engystomops 
pustulosus), which belongs to a family with 
unknown thermal ecology that inhabits an 
extremely constant neotropical climate. Tadpoles 
became unresponsive around 10° C and none 
withstood temperatures below 5°C. Pre-
metamorphic tadpoles hardened by 1.18 +/- 
1.05° C (SD; P = 0.01), while metamorphic 
tadpoles hardened by 0.36 +/- 0.37° C (SD; P = 
0.04). Preliminary data for acclimation indicate 
that túngara tadpoles can acclimate to cold 
temperatures, since tadpoles raised in a cold 
environment express enhanced cold tolerance.  
Our results show that this species has a greatly 
reduced cold tolerance when compared to 
species from temperate climate, but it responds 
to cold temperatures with comparable hardening 
and acclimation. The previously proposed loss of 
response to cold by disuse cannot, therefore, be 
generalized to neotropical frogs. 
 
 
Mapping Quaternary Peptide Binding of 
PDZ Domains 
Phat Phan, Duy Ngo, Dallas Correa, Sean 
Nakada 
Faculty Mentor: Jerry Tsai 
PDZ domains are regulatory proteins that bind 
the C-terminal peptide of proteins, and many are 
involved in the development of cancer. 
Knowledge of the binding mechanism of PDZ 
domains would provide new avenues for cancer 
treatment. Using the knob-socket model to map 
out the quaternary packing surface topology 
allows a direct analysis of the residue groups 
important for peptide specificity and affinity to 
the PDZ domain. The PDZ domain includes 5 β-
strands, 2 α-helices and 6 coils/turns and these 
were mapped based on the knob-socket model. 
In agreement with previous experimental 
analyses, the peptide S0 and S-2 positions 
directly interact with the PDZ domain, but the 
binding is more complex. Comparison between 
different PDZ domains and their respective 
peptides show that the S0 position packs 
primarily against the first coil, and the S-2 
position packs into the second α-helix. These 2 
positions on the peptide form β-sheet interactions 
with 2 positions on the second β-strand to 
provide a new interaction with the conserved Leu 
from the second α-helix. Similar β-sheet 
interactions between the peptide and the second 
β-strand provide another mode for specificity 
and affinity of PDZ domain binding. In another 
case, a residue from the peptide packs directly 
into a β-hairpin of the PDZ domain that increases 
affinity and specificity. These results clearly 
demonstrate the utility of knob-socket mapping 
of protein-peptide quaternary structure. 
 
Absence of cryptic variation in response 
to elevated temperatures in the 
sheepshead minnow 
Luna Chang, Jordan Gibbs, Evan Wu 
Faculty Mentor: Santiago Salinas 
It is widely believed that when individuals of a 
populations are exposed to novel or infrequent 
environments, variation in traits will be larger 
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(i.e., when exposing fish to very warm 
temperature, the range of growth rates will be 
larger than that expressed under a common 
temperature). This cryptic variation may 
facilitate evolutionary adaptation, providing 
phenotypic variation on which selection can act. 
Expected climatic changes will likely expose 
some of this variation, and whether populations 
will adapt to new conditions will be determined 
by how much variation exists. Despite its 
relevance, there is a paucity of studies evaluating 
the extent of cryptic variation. We exposed 15 
families of sheepshead minnows, Cyprinodon 
variegatus, to frequent and rare temperatures to 
evaluate hidden phenotypic variation in growth. 
Individuals were grown at 29, 33, 37, and 41°C 
after hatch and measured at 30 days old. These 
temperatures were chosen bas ed on in situ 
measurements of water temperature from the site 
the fish were collected (Charleston, South 
Carolina). Unexpectedly, no increase in 
phenotypic variation was found at rare 
temperatures. Ranges of growth were 0.28-0.56 
mm d-1 (29°C), 0.48-0.74 mm d-1 (33°C), and 
0.36-0.52 mm d-1 (37°C). Fish at 41°C suffered 
heavy mortality, with only 5 individuals 
surviving to the end of the experiment. These 
results appear to contradict the expectation that 
more phenotypic variation will emerge when a 
population is exposed to rare environments. We 
discuss how this finding could impact evolution 
under novel conditions. 
 
Improved antiparasitic activity by 
incorporation of organosilane entities into 
half-sandwich ruthenium(II) and 
rhodium(III) thiosemicarbazone 
complexes 
Allyson Hsiao 
Faculty Mentora: Kirkwood Land 
Graduate Student Mentor: Melissa Hopper 
Trichomoniasis is one of the most prevalent 
sexually transmitted diseases that is caused by 
Trichomonas vaginalis. This protozoan parasite 
is known to infect both males and females in the 
urogenital tract and is transmitted through sexual 
intercourse. Usually males do not have 
symptoms whereas females do. Without 
treatment, infected individuals are more 
susceptible to HIV, cervical or prostate cancer 
and preterm delivery. A common problem that 
arises from the treatment of parasitic diseases is 
the emergence of new strains of T. vaginalis that 
have developed resistance to widely- used and 
cost- effective drugs such as metronidazole or 
tinidazole. Therefore, the development of new 
novel treatments is needed.   
Our research was to test strain G3 T. vaginalis 
against novel thiosemicarbazones as possible 
new treatment for treating trichomoniasis. 
Thiosemicarbazone compounds that are 
coordinated with ruthenium (II) and rhodium(III) 
were screened in order to compare the 
effectiveness with uncoordinated drug 
compounds already known to be effective 
against trichomoniasis. We hypothesize that 
coordinated complexes, ruthenium(II) and 
rhodium(III) added to thiosemicarbazone, will 
have a greater inhibitory effect on the G3 strain 
of Trichomonas vaginalis.   
We carried out in vitro antitrichomonal assays to 
test the effectiveness of newly created 
compounds against T. vaginalis. The method we 
used is to conduct this research project 
determined the half maximal inhibitory 
concentration, or the IC50. It quantifies the 
effectiveness of a substance in inhibiting the cell 
growth of T. vaginalis by 50%. The dose- 
response curve was constructed from collected 
inhibitory growth data to determine the IC50 
concentrations.    
Ruthenium(II) and rhodium(III) complexes 
displayed greater inhibitory effects against the 
G3 strain when compared to complexes that had 
no group additions. When analyzed further, 
ruthenium(II) complexes had lower inhibitory 
action in comparison to rhodium(III) complexes. 
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Trans-2-(1,2,3-triazolyl)-cyclohexanols as 
Potential pH-Triggered Molecular 
Switches 
Vincent Di Massa 
Faculty Mentor: Vyacheslav Samoshin 
Conformational molecular switches are 
molecular systems that reversibly change the 
relative orientation of their parts under external 
stimulus. They play a central role in the design 
of molecular machinery, controllable compounds 
and intelligent materials for possible use in many 
applications, including drug release, new sensor 
techniques or information storage and 
transmission. In particular, the trans-2-
aminocyclohexanol moiety was used to construct 
the conformationally controlled crown-ethers 
and podands, and the pH-sensitive components 
of liposomes for targeted drug delivery. To 
further expand the variety of potential pH-
triggers, we explored a new type of 
conformational switch based on trans-2-(1,2,3-
triazolyl)-cyclohexanol.  
A series of these compounds was synthesized by 
a “click-reaction” of bis-ethoxycarbonyl-trans-2-
azidocyclohexanol with substituted alkynes. This 
approach allows a broad variation of target 
structures. Select triazolyl compounds were also 
synthesized with various blocking groups on 
oxygen to limit premature hydrogen bonding 
before pH change. The conformational 
equilibrium and its pH-induced change were 
studied by 1H-NMR in several solvents. The 
position of equilibrium depends on the 
substituents at triazolyl cycle and on the solvent. 
However, the desired pH-sensitivity is limited by 
the initial bias of equilibrium towards the 
conformer with diequatorial triazolyl and oxy 
groups. 
 
 
 
Experimental venue affects growth rate 
and body shape in the sheepshead 
minnow 
Alexandria Hull, Daniel Dam 
Faculty Mentor: Santiago Salinas  
When designing experiments, the choice of 
venue or housing is typically not given much 
thought (at least in ichthyological research). 
Anecdotal accounts, however, suggest the choice 
of aquarium or container size could influence the 
phenotype of the studied individuals. To 
empirically assess whether this is something to 
be concerned about, we tested how cage size 
influenced growth and body shape of the 
sheepshead minnow, Cyprinodon variegatus, a 
common east coast estuarine fish. We grew 
individuals over the course of 8 weeks in 3 
cylindrical chamber sizes (diameter small=50 
mm, medium=85 mm, large=135 mm; n=15 per 
treatment). We photographed and digitally 
measured fish weekly for length estimation and 
at the end of the experiment for geometric 
morphometrics analysis. Chamber size 
influenced both growth rate and body shape. 
Individuals grown in the medium and large 
containers had similar growth rates, while those 
in the small chambers had significantly slower 
growth rates and consequently achieved a 
smaller final size (~10% smaller). Fish shape 
differed across all treatments, as individuals 
grown in large containers featured more 
prominent humps than the others, fish grown in 
medium containers were deeper bodied, and 
small-chamber-grown fish had a narrow body 
and subdued hump. These results confirmed the 
importance of rearing venue to life history and 
morphological traits. We must therefore take 
proper precautions when undertaking meta-
analyses and carefully design hatcheries to avoid 
undesired phenotypes. 
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Artificial flooding triggers mating in 
túngara frogs. 
Eric Lee 
Faculty Mentor: Marcos Gridi-Papp 
Túngara frogs inhabit lowland habitats in the 
neotropics where the males emit mating calls 
while floating on water. Their propensity to call 
and overall reproductive biology is more 
responsive to the availability of standing water 
after rain than the rain itself. Artificial flooding 
can emulate the accumulation of standing water 
that these frogs encounter in the field. To 
determine if flooding has any effect on the 
reproductive biology of tungara frogs, we 
subjected females or couples to artificial 
flooding and compared their oviposition to that 
of frogs which had access to water, but were not 
stimulated by flooding. We housed potential 
mating pairs in identical acrylic containers and 
flooded them daily for 2-3 days. To assess the 
effectiveness of the treatment, we compared the 
number of fertilized egg nests produced by the 
experimental frogs  and those in the control 
group. Preliminary  results revealed that couples 
and individual females that received artificial 
flooding were significantly more likely to lay 
eggs than frogs in the control group. This 
indicates that flooding can induce reproduction 
and ovulation in females. We are currently 
comparing the effects of listening to frog calls  
with those of flooding  to identify the effect of 
both variables on ovulation and on male 
behaviors. These measurements will allow us to 
quantify the influence of environmental variables 
on breeding and potentially reveal physiological 
mechanisms undescribed for vertebrates. 
 
Structure of the túngara frog larynx 
Shanise Djuhari 
Faculty Mentor: Marcos Gridi-Papp 
Despite the growing number of laboratory 
studies in amphibians, the intricate details of the 
morphology and histology of the Engystomops 
pustulosus larynx is still not fully understood. 
Previous studies have identified a pair of 
enlarged round fibrous masses in the larynx 
which the male can voluntarily vibrate to 
increase the complexity of the call, but the 
control mechanism has not been explained. In 
this study, we characterized the structure of the 
adult male larynx, by cutting 4 µm-thick slices 
from tissues preserved in formaldehyde, 
decalcified in formic acid and embedded in 
glycol methacrylate resin. Then, the slides were 
stained with toluidine blue and photographed 
under a dissection microscope for 3-D modeling 
of the the main laryngeal structures. Preliminary 
analyses indicate that the cricoid cartilage is 
highly expanded, and encloses the fibrous 
masses. In addition, the anterior aspect of the 
fibrous masses receives attachments of the 
laryngeal dilator muscle. These structural 
attachments are currently being measured and 
modeled to support testing of hypothesis about 
underwater transmission by the expanded cricoid 
cartilage and muscular control of fibrous mass 
vibration. This study will provide quantitative 
values that are critical for modeling the motion 
of the main laryngeal structures during calling. 
 
Neural auditory tuning in túngara frogs 
(Engystomops pustulosus) 
Jesse Herche 
Faculty Mentor: Marcos Gridi-Papp 
Túngara frogs rely primarily on acoustic 
advertisement calls to find a mate. These calls 
consist of a lower frequency whine from 400-900 
Hz essential for species recognition followed by 
an optional higher frequency chuck near 2500 
Hz. In most species of frogs, the hearing 
pathway is tuned to have maximal auditory 
sensitivity at the species’ peak vocalization 
frequencies. In some amphibians, extratympanic 
hearing structures, such as the lungs and body 
wall, serve as sensory organs for auditory 
stimuli. This research sought to verify the neural 
hearing sensitivity of túngara frogs by recording 
auditory evoked potential production in the torus 
semicircularis in response to a tone sweep. The 
recorded neural response matched the calling 
frequencies with peak sensitivity near 400 Hz 
with a secondary peak ranging from 2000-3000 
Hz. However, characterizations of túngara 
eardrum sensitivity in our lab show peak 
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response near the chuck frequency. Further 
research will attempt to elucidate the source of 
the tuning disparity. It is possible that túngara 
frogs may hear low frequency sounds 
disproportionately through their body walls, but 
past measurements of the mechanical sensitivity 
appear to belie the theory. Factors immanent to 
the calling environment may also influence 
sensitivity. First, with many competing species 
present in the mating area, túngara rely on the 
order of frequency presentation to prevent 
energetically wasteful inter-species mating. 
Second, túngara calls are made from the water 
where ovulating females swim with their 
eardrums at least partially submerged in water. 
This acoustic environment may produce 
significantly different aural sensitivity and 
explain the tuning disparity found when 
performing terrestrial measurements. 
 
Ontogeny of middle ear tuning in male 
and female túngara frogs  (Engystomops 
pustulosus) 
Betty Lee, Trisha Vo 
Faculty Mentor: Marcos Gridi-Papp 
Frequency tuning in amphibian auditory systems 
is influenced by many possible factors such as 
body size, morphology of the eardrum and 
ossicles, and sex. The significance of size on 
auditory tuning in frogs has already been 
characterized in larger bullfrogs: the larger the 
body size, the lower the tuning frequency. This 
pattern remained consistent in the considerably 
smaller túngara frogs (Engystomops pustulosus; 
snout to vent length: 22-33 mm). The study 
therefore delved into an additional variable - 
ontogeny. As frogs undergo puberty, their 
auditory structures might specialize in each sex 
and result in distinct frequency tuning. This 
hypothesis was tested by measuring the 
frequencies to which the eardrums and body 
walls of túngara frogs were tuned throughout 
live in both sexes. The goals of this study were: 
to quantify the relationship between body size 
and the tuning of eardrums and body wall along 
the ontogeny of a small amphibian; and 
determine if sex causes a difference in the tuning 
of the eardrums and body wall when the data are 
corrected for body size. Individuals were bathed 
in anesthetic in order to place microscopic 
retroreflective bead precisely on the center of the 
eardrum and body wall for data collection. The 
frog was then placed 50 cm away from a 
calibrated loudspeaker which played pure tones 
at the same intensity over a range of frequencies. 
The vibrations were recording by a laser Doppler 
vibrometer focused on the bead’s reflective 
surface while sound was played. Juveniles were 
tuned to higher frequencies (4kHz) than adults 
(2-3kHz), and females were tuned to lower 
frequencies (2-2.5kHz) than males (3kHz). The 
observed differences in tuning between stages of 
life and sex indicate that ontogeny does affect 
auditory tuning. We are currently analysing the 
data to characterize the allometric relationships 
and determine the effect of sex. 
 
Knob-socket mapping of tertiary packing 
changes: A Case Study of Lysozyme 
Mutants 
Sruti Elson 
Faculty Mentors: Jerry Tsai, Hyun Joo  
The knob-socket model is a novel approach to 
analyze and describe the tertiary packing of 
protein structure based on the interaction of 
amino acid residues. The knob-socket motif is a 
clique of residues that represents the basic 
building block of protein packing as a four body 
interaction between a three body “socket” 
surface from one secondary structure element 
that packs a single residue knob from another 
secondary structures element. As an intuitive 
abstraction of protein tertiary structure, the knob-
socket topology map presents the three-
dimensional (3D) packing structure projected 
into two-dimensions (2D). To understand the 
structural effect of mutations, the knob-socket 
topologies of wild type lysozyme and its mutants 
were mapped. From 3D structures, 2D secondary 
structural lattices for α-helices, β-sheets, and 
coils are created using the knob-socket motif. 
The knob-socket interactions were added on the 
2D knob-socket map. The 2:1+1, 3+1, and 3:1 
cliques that correspond to knob-sockets are 
mapped, and the 2:1 cliques representing free-
sockets are implied in the 2D lattices. Using a 
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color scheme, the protein map clearly identifies 
the residue contacts from different secondary 
structures that form a protein’s tertiary structure. 
After analysis of wild type lysozyme, a number 
of mutant structures of the lysozymes were 
mapped out using the same procedure. The 
differences incurred by mutations are analyzed 
by comparing the maps, and the effects of 
specific mutations on structures, stabilities and 
functions will be discussed. As this work 
demonstrates, the knob-socket analysis provides 
a new and simple way to understand protein 
packing structure and residue interactions as well 
as changes upon residue mutation. 
 
A Knob-Socket Analysis of a Protein 
Folding Pathway 
Vivian Chen 
Faculty Mentors: Jerry Tsai, Hyun Joo 
Graduate Student Mentor: Keith Fraga 
The protein-folding problem remains a challenge 
in the field of molecular biology. Here, we 
utilize a protein tertiary structure motif, the 
knob-socket, to study protein folding. The knob-
socket motif is a collection of four amino acids 
arranged in a tetrahedron. Three amino acids in 
the tetrahedron, local in sequence, form the 
socket while a residue non-local in sequence 
participates as the knob.  Previous studies have 
shown that the knob-socket motif presents a 
unique and informative way to understand the 
packing of amino acids in proteins. The utility of 
the knob-socket model is the ability to project 
protein tertiary structure onto two-dimensional 
lattices of repeating sockets, leading to clear and 
intuitive representations of packing in proteins. 
In this project, we focus on the mapping of 
protein structures onto two-dimensional lattices 
in conjunction with phi-value analysis, an 
experimental technique used to probe the 
transition state of proteins, to recognize the 
necessary interactions for protein-folding. We 
present Knob-Socket Topology Maps for wild-
type and mutant barnase. Observations from 
these maps and their associated phi-values, it 
was noted that a few structures were retained in 
all proteins and had fairly high phi values. The 
residue F7 packs into the beta-sheet around the 
region K98, T99, and T100. Also, the turn 
involving S91-L95 and R69 was in every single 
variant of the barnase proteins. This is a strong 
indication that the packing of these residues are 
crucial to the folding mechanics. These lessons 
help advance our studies of the protein folding 
pathway and provide significant implications 
towards the importance of the knob-socket motif 
in protein structure. 
 
In vitro evaluation of Nucleoside analogs 
on protozoal pathogens Trichomonas 
vaginalis and Tritrichomonas foetus 
Nicole Liu, Michael Nguyen, Ryan Tran, 
Grant Fong, Daniel Na 
Faculty Mentor: Kirkwood Land 
Trichomoniasis, the most common non-viral 
STD, is caused by the protozoan Trichomonas 
vaginalis. The only current FDA approved 
treatment for human trichomoniasis is 
metronidazole. However, the treatment often 
causes nausea and diarrhea in addition to the 
emergence of resistant strains. Tritrichomonas 
foetus, a closely related protozoan parasite, often 
causes infertility and spontaneous abortion in 
cattle. There is no current approved treatment for 
animals infected. Therefore, the identification for 
potential molecule can serve as the basis for drug 
discovery or better treatment for both the animal 
parasites and human parasite. We carried out a 
structure activity analysis of a series of 
adenosine and 7-deazaadenosine analogues 
against the human protozoan pathogen 
Trichomonas vaginalis and veterinary protozoal 
pathogen Tritrichomonas foetus. Compounds 28 
and 29 of the library of arabino-fluoroadenosine 
scaffold are found to be the most potent 
inhibitors of T. vaginalis growth. Compounds 28 
and 29 completely inhibited T. vaginalis growth 
at 50 µM concentrations with IC50 11.35 µM 
and 4.132 µM, respectively. In addition, 
compounds 1, 9, 7, 2, 3, and 8 all exhibited 
potent activity with 2 demonstrating the lowest 
IC50. The most potent compounds against the T. 
foetus were found to be the arabino derivatives, 
some of which are also potent inhibitors of S-
adenosylhomocysteine hydrolase of 
Trichomonas vaginalis.  The 9-[2-deoxy-2-azido-
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β, D-arabinofuranosyl) adenine was found to 
completely inhibit T. foetus at 10 µM 
concentrations with IC50 5 µM. Of the purine 
modified antibiotics tested, toyocamycin and 
formycin inhibited T. foetus growth with IC50  
of  9.3 µM and 10.3 µM, respectively. 
 
Calling differences between túngara frogs 
(Engystomops pustulosus) and house 
crickets (Acheta domesticus) 
Joshua Baek 
Faculty Mentor: Marcos Gridi-Papp 
Vertebrates and invertebrates have diverged from 
an evolutionary standpoint almost a billion years 
ago. Males in both frogs (vertebrates) and 
crickets (invertebrates) invest energy and time 
calling to attract females and potentially 
reproduce. They perform the same task but with 
independently evolved neural circuitry. Calling 
is limited and shaped by the variability of 
energy, the neural circuitry of the animal, and the 
risk of being eaten or parasitized. We placed 
túngara frogs (Engystomops pustulosus) and 
house crickets (Acheta domesticus) in almost 
identical micro-environments for side-by-side 
comparisons. We had eight containers set up for 
frogs and eight for crickets. Each container was 
acoustically insulated and contained a 
microphone that recorded every call produced 
daily.  Preliminary analyses of the results 
indicated that when signaling from the same 
microenvironment, frogs concentrated their 
calling around 2 h after sunset, whereas crickets 
chirped the most 2 h later and had their calling 
activity more broadly distributed over the night. 
Chirping in crickets was also more variable in 
amplitude than calling in frogs, but the 
variability in duration and frequency was similar 
in the two types of animals. Since the 
experimental animals called from the same 
environment, the differences that we found in 
timing and intensity of calling were not derived 
from external factors, but they were caused by 
intrinsic mechanisms. We are currently refining 
the analysis to precisely describe these 
differences in signaling activity within three time 
scales: a bout of calling, a night and across 
nights. This will allow us generate testable 
hypothesis about the physiological bases of the 
differences and start testing them through 
experimentation. 
 
The structure of the túngara frog’s ears 
Alice Huang 
Faculty Mentor: Marcos Gridi-Papp 
Male túngara frogs call to attract females. While 
the male calls floating on the surface of the 
water, the female approaches him first on land 
and later in water, with her ears submerged just 
below the surface. Sound must travel and be 
detected in two mediums – air and water – before 
the female reaches the male. This is uncommon 
because most other frogs call from land and 
females can use airborne sound only to find the 
male. The ear morphology of the túngara frog 
might, therefore, have adaptations for the change 
in mediums experienced by the female during 
her approach of the male. To examine the 
morphology of the ear, we preserved the tissue of 
a frog’s head in paraformaldehyde and 
embedded it in glycol methacrylate resin. After 
the resin hardened into a block, we sliced it into 
4 µm cuts, and mounted the cuts onto glass 
slides. Next, we stained the tissues with a 
solution of toluidine blue to facilitate 
visualization of the auditory morphology. We 
photographed the stained cuts and aligned the 
images to create a three-dimensional image and 
make quantitative comparisons between ears cut 
at slightly different orientations. Our preliminary 
data indicate that túngara frogs have relatively 
thick eardrums and an expanded extrastapes, 
which are features also found in animals like the 
African clawed frog, in which adults 
communicate underwater all the time. These 
features could potentially have a role in 
facilitating underwater hearing. We are currently 
preparing to test this hypothesis through 
experiments and comparison with close relatives 
of the túngara frog that call from land. 
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The amphibian fingerprint: variability 
and identification from abdominal skin 
color patterns in túngara frogs 
(Engystomops pustulosus) 
Nikita Kazak 
Faculty Mentor: Marcos Gridi-Papp 
The color patterning of skin, feathers, or fur is 
often variable among animals and can potentially 
be used for individual identification and 
estimation of the genetic variability in the 
population. Effective identification systems are 
necessary in colonies of captive animals to create 
a pedigree and track the life history of each 
individual. Life history information can include 
health, mating, weight, length, and 
experimentation history. The goal of this study is 
to evaluate the effectiveness of ventral color 
pattern imaging for individual identification of 
túngara frogs (Engystomops pustulosus). We 
photographed the ventral skin of all the adult 
individuals in a captive population with > 100 
animals and delimited a polygon containing the 
abdomen for analysis in each photograph. 
Túngara frogs present a highly variable pattern 
of black spots on a the white background of their 
abdominal skin. The black spots vary in size, 
shape, connectivity, and color. We compared 
new images of a focal individual against images 
from every animal in the colony and computed a 
similarity index between each pair of images. 
Our preliminary results indicate that 
identification is invariably correct within our 
population. The focal image has a similarity 
index at least one order of magnitude higher for 
images of the closest matching individual than 
from images of other individuals in the 
population. Color pattern variation can be the 
basis of a low-cost, fast assessment, non-invasive 
system for individual identification. It can also 
allow for assessment of variability within a 
population of túngara frogs and possibly 
populations of other species. 
 
 
 
Transcriptional Upregulation of Meiotic 
Specific Genes Rad51 and DMC1 in 
Trichomonas vaginalis. 
Celja Uebel 
Faculty Mentor: Lisa Wrischnik 
Trichomonas vaginalis is a parasitic eukaryote 
responsible for 250 million annual 
Trichomoniasis infections worldwide (Poole & 
McClelland, 2013). Despite the prevalence of T. 
vaginalis infections there is still much to learn 
about the organism and how to treat infections. 
Although there is evidence of conserved meiotic 
genes, sexual reproduction in Trichomonas has 
never been observed in a laboratory setting 
(Malik et al, 2008). The focus of my project is to 
examine transcriptional upregulation of these 
meiotic genes, such as Rad51 and DMC1, in 
hopes of understanding the conditions required 
for sexual reproduction. The discovery of 
conditions that induce T. vaginalis sex has large 
implications for understanding the rise of strains 
resistant to drug treatment and genetic exchange 
among potentially zoonotic species (Dunne, 
2003).  
 
Water vapor effects on the sintering of 
solid oxide electrolytes 
Stefan Soezeri  
Faculty Mentor: Tien Roehling 
Water vapor effects on the sintering of solid 
oxide electrolytes Presenter: S. Stefan Soezeri 
Advisor: Tien Tran Roehling Department of 
Mechanical Engineering  In solid oxide fuel cells 
(SOFCs), the electrolyte is often a dense, 
fluorite-structured metal oxide, such as 
zirconium oxide or cerium oxide.  In comparison 
to these conventional materials, which require 
operating temperatures in the range of 800-1000 
°C, bismuth oxide has demonstrated enhanced 
oxygen conductivity at intermediate 
temperatures (500-700 °C).  To manufacture 
these metal oxide electrolytes, the ceramic 
powders are compressed and then bonded by a 
solid state technique, called sintering.  
Densification during sintering mainly occurs by 
surface and volume diffusion, and to a lesser 
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extent, by evaporation-condensation.  In this 
study, the effect of water vapor on bismuth oxide 
sintering is investigated.  An experimental 
apparatus was designed in order to allow 
sintering in a tube furnace to occur in air, or 
under flowing water vapor at 1 atm.  The 
preliminary results demonstrate a clear 
enhancement in densification in the presence of 
water vapor.  The increase in densification rates 
observed may be due to the formation of high-
vapor pressure metal oxyhydroxides, which can 
increase the contribution of evaporation-
condensation to densification.  Although a facile 
and inexpensive solution, sintering in water 
vapor-containing atmospheres can effectively 
improve the efficiency SOFC electrolyte 
fabrication. 
 
Role of Tumor-Related Mutations in Zip 
Kinase in Controlling Actin Cytoskeleton 
Wesley Hung, Gene Park, Hedo Solanki, 
Charles Kim, 
Faculty Mentor: Doug Weiser 
Reversible phosphorylation of the type II myosin 
light chain 2 (MLC2) is a critical regulatory 
mechanism for controlling type II myosin and 
the actin cytoskeleton. Zipper Interacting Protein 
Kinase is a regulator of Myosin Light Chain 2 
through phosphorylation of the MLC2, which is 
critical for proper myosin and actin cytoskeleton 
contraction and other important cellular 
processes including morphogenetic cell 
movements during development, smooth muscle 
contraction, and tumor cell invasion. ZIPK and 
ROCK regulate myosin phosphatase, which is 
responsible for dephosphorylating the MLC2. 
This is achieved by ZIPK/ROCK 
phosphorylating Mypt1 (myosin phosphatase 
target subunit 1) at the conserved threonines 696 
and 850 which ultimately inhibits myosin 
phosphatase activity. As a result, when ZipK is 
inactivated, the cell begins to show irregularity 
such as disorganization of the cell membrane as 
well as improper functioning of actin and 
myosin. This would eventually lead to an 
incomplete mitosis cycle and cause apoptosis. In 
tumors from human patients, three mutations 
have been found in ZipK: T112M, D161N and 
P261S. We created these constructs by site-
directed mutagenesis and then transfected Hela 
cells to view under a confocal microscope. The 
D161N mutant Hela cell exhibited less actin and 
myosin organization compared to our wild type 
ZipK cells that show strong stress fiber 
organization. The D161N phenotype may be a 
result of a loss of function or dominant negative 
mutation. To verify which mutation is 
responsible we will perform a Phosphorylation 
Assay to verify the phosphorylation level of our 
mutant compared to our wild type. The wild type 
should exhibit high phosphorylation level. If 
D161N is a dominant negative, it should express 
low phosphorylation level. Testing on Zebrafish 
can further investigate whether it is a dominant 
negative or a loss of function. In the future, we 
will carry out similar experiments with the 
T112M and P261S mutants. 
 
The Function of GADD34 and CReP in 
the Unfolded Protein Response Pathway 
and the Downstream Regulation of 
CHOP 
Andy Kang 
Faculty Mentor: Doug Weiser 
Growth arrest and DNA damage-inducible 
protein, GADD34, targets protein phosphatase 
alpha, PP1α, to the endoplasmic reticulum, ER, 
and dephosphorylates the alpha subunit of the 
eukaryotic initiation factor 2 (eIF2α). 
Constitutive repressor of eIF2 phosphorylation, 
CReP, has homologous protein sequences to 
GADD34, which means it may have similar 
functions in targeting PP1α, but CReP is much 
less studied. Both GADD34 and CReP directly 
regulate the unfolded protein response (UPR). 
UPR is a complicated pathway that involves the 
phosphorylation of eIF2α and the upregulation of 
the transcription factor, CHOP. All three are a 
part of a bigger pathway known as the ER stress 
pathway. Under cell stress, GADD34 and CReP 
induce cell apoptosis or recovery from stress. 
How GADD34 and CReP function genetically in 
this pathway is not well understood, so CHOP 
can be used as a marker to try and elucidate the 
roles that both GADD34 and CReP play in vivo. 
Zebrafish embryos can be used to study these 
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three genes and their regulation of cell apoptosis 
and homeostasis. Most studies on these three 
proteins are done in a stressed environment, but 
we hope to explore their importance in vivo 
under physiological conditions. 
 
Regulation of HDAC6 by Mypt1 in 
Zebrafish 
Jason Lim 
Faculty Mentor: Douglas Weiser 
Mypt1, myosin phosphatase subunit 1, that 
regulates protein phosphatase, PP1,  by targeting 
it to myosin and human deacetylase 6. HDAC6 
is a histone deacetylase. It deacetylates 
microtubules, which destabilizes tubulin and 
decreases alpha and beta tubulin dimerization. 
Once Mypt1-PP1 targets HDAC6, it 
dephosphorylates HDAC6, making it inactive. 
This increases the stabilization of tubulin and 
ultimately will increase contractibility of the cell. 
This interaction of proteins is a relatively novel 
and has only been studied in cell line. We wish 
to study zebrafish HDAC6 to see if it interacts 
with Mypt1. To begin this project, we cloned 
zebrafish HDAC6 into a GFP expression vector. 
We will next study its protein interaction with 
Mypt1 using coimmunoprecipitation. We will 
furthermore investigate the effects of expressing 
this gene on the cytoskeleton. For future 
experiments, we will investigate its role in early 
development in zebrafish. 
 
Regulation of PP1 by the Phactr family 
Zarna Patel, Grace Chung 
Faculty Mentor: Doug Weiser 
PP1, Protein phosphatase 1, controls many 
physiological processes including cell cycle,  
metabolism, cell motility, and signaling since it 
is a critical serine threonine phosphatase in 
eukaryotic cells. PP1’s activity is controlled by 
specific interactions with a large number of 
different regulatory subunits, including MYPT1, 
myosin phosphatase target subunit1, as well as, 
GADD34, growth arrest and DNA damage-
inducible protein. Phosphatase and actin 
regulator, Phactr family, is a recently discovered 
and not fully characterized set of these regulatory 
subunits. Phactr proteins are important in 
controlling cancer motility, cell motility, and 
apoptosis and are known to interact with actin in 
the cytoskeleton and PP1, even though the roles 
of individual Phactr proteins are not well 
understood. The mechanisms by which they bind 
to the unconventional PP1 binding domain is 
unusual. We have performed site-directed 
mutagenesis on PP1α and PP1β in the canonical 
way to which they bind to their targets. We also 
ligated Phactr into vectors and are using Co-
imunoprecipitation, Co-IP, from mammalian cell 
culture to observe whether its interaction with 
PP1 is in a classical or novel way. 
 
Outcrop and Grain-Scale Strain analysis 
of the Tuttle Lake Formation in the 
Mount Tallac Region; Desolation 
Wilderness Area, El Dorado County, 
California. 
Erik Fulmer, Jessica Robinson 
Faculty Mentor: Kurtis Burmeister 
Other contributors:  Andrew Dai Wilson ’14, 
Allison Severson (graduate student at Arizona 
State University)  
Preliminary analysis of the relationship between 
grain and outcrop-scale fabrics within exposures 
of the Tuttle Lake Formation in the Mount Tallac 
region suggests that more strain is accumulated 
at microscopic scales than previously suspected.  
Furthermore, the results of our strain analysis 
suggest the relationship between the magnitude 
of strain accumulated is proportional to 
proximity to igneous intrusions. The Tuttle Lake 
Formation is a thick unit of cross-bedded 
volcaniclastic breccia and conglomerate that is 
cut and deformed by numerous igneous 
intrusions, including at least five different dike 
sets and a pluton. We conducted detailed, three-
dimensional fabric analyses on samples from the 
Tuttle Lake Formation to examine the 
relationship between strain magnitudes and 
igneous contacts. Specifically, we prepared 
three, mutually perpendicular petrographic thin 
sections from samples collected during the 
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summer 2014 field season. Photomicrographs of 
these thin sections were then used with the 
EllipseFit computer program (Vollmer, 2015) to 
conduct a normalized Fry analysis. The results of 
our analysis illustrate the magnitude and 
orientation of strain fabrics within the Tuttle 
Lake Formation and provide a basis for 
understanding how these fabrics evolved. An 
improved understanding of the strain history of 
the Tuttle Lake Formation will lead to a better 
understanding of the geologic evolution of the 
central Sierra Nevada. 
 
Preliminary analysis of penetrative strain 
fabrics from the Carboniferous Namarian 
Basin; County Claire; Western Ireland 
Alexis Lopez, Rene Avalos 
Faculty Mentor: Kurtis Burmeister 
Preliminary results of a three-dimensional 
normalized Fry analysis of grain scale strain 
suggest that strata within Namurian Basin have 
accumulated very low magnitudes of penetrative 
strain. The five samples analyzed were collected 
along a south (nearest to a collisional mountain 
belt) to north (towards the undeformed interior) 
along the Loop Head Peninsula. All samples 
contain very low strain magnitudes (es values of 
less than 0.2). The southernmost sample is from 
the Ross Formation at Killbaha Bay, and is the 
only sample that contains a weak constrictional 
strain fabric likely produced by tectonic 
convergence. Remaining samples were collected 
from the Ross (at Ross Bay and Bridge of Ross) 
the Tullig (at Killard Bay), and Killkee 
Formations (at Quilty) have well developed 
flattening strain fabrics that are likely associated 
with deposition and compaction. Analyses were 
conducted using three, mutually perpendiciular 
petrographic thin sections prepared from 
orientated samples. Photomicrographs of these 
thin sections were digitized using the EllipseFit 
software package (Vollmer, 2015). The 
EllipseFit program determines grain centers and 
uses the distances between adjacent gains to 
calculate the ellipticity, orientation, and 
magnitude of rock fabrics. The results of rock 
fabric analysis are best communicated with Flinn 
and Hsu diagrams, which illustrate the degree of 
flattening, plane, or constrictional strain in each 
sample. 
 
Preliminary analysis of strain the Tuttle 
Lake Formation, Desolation Wilderness 
Area, El Dorado County, California 
Jessica Robinson, Erik Fulmer 
Faculty Mentor: Kurtis Burmeister 
Other contributors:  Andrew Dai Wilson ’14, 
Allison Severson (graduate student at Arizona 
State University)  
The results of recent fieldwork and a preliminary 
analysis of grain-scale fabrics suggest that strain 
is unequally partitioned between the grain and 
outcrop scales in rocks from the Tuttle Lake 
Formation near Grass Lake. Here, the Tuttle 
Lake Formation contains weakly 
metamorphosed, cross-bedded volcaniclastic 
conglomerate and breccia and is cut by a series 
of igneous intrusions that include at least five 
sets of mafic to intermediate dikes and a granitic 
pluton. Outcrop-scale observations made during 
geologic mapping in the summer of 2014 suggest 
that the magnitude of strain in the Tuttle Lake 
Formation may increase with proximity to these 
intrusions. To examine outcrop-scale strain, we 
performed a normalized Fry analysis using the 
outlines of clasts traced with permanent markers 
onto clear plastic sheeting. Digital photographs 
of these traces were then imported into the 
EllipseFit computer program for analysis 
(Vollmer, 2015). Samples of the Tuttle Lake 
Formation were also collected to investigate if 
this relationship in strain magnitude was also 
present at the microscopic, grain scale. Three 
mutually perpendicular, large-format 
petrographic thin sections were prepared from 
each of these samples. Digital photomicrographs 
of these thin sections were then used to conduct a 
three dimensional normalized Fry strain analysis 
with the EllipseFit program. The results of these 
analyses underscore the importance of 
quantifying strain at both grain and outcrop 
scales. The results of this work are being used to 
formulate a new research strategy for summer 
2015 that will include a better sampling strategy 
for grain-scale analysis and a more widespread 
outcrop-scale sampling effort. 
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Determining the Correlation Between the 
Sexual Dimorphic Eyes and Mating 
Ritual of a Crustacean 
Tiffanie Tran, Parampreet Singh, Sara 
Shushtarian, Mitchell Kozono, Chris Macaset, 
Dylan Ong,  
Faculty Mentor: Ajna Rivera 
Sexual dimorphism is the event in which a male 
and female of the same species exhibits different 
physical aspects, aside from the obvious 
genitalia. This is important as it raises many 
important evolutionary questions. Sexual 
dimorphism in the class of Ostracoda and 
specifically in the species Euphilomedes 
carcharodonta and Euphilomedes morini can be 
seen in regards to their eyes. Male E. 
carcharodonta and E. morini have large image 
forming eyes, while females have only eyespots. 
We strive to answer why and how these eyes 
exhibit this particular aspect of sexual 
dimorphism. Previous studies have shown that 
sexual dimorphism is at least partially selected 
for by predation on males, but not females. 
However, this does not rule out the possibility of 
sexual selection. Here, we propose a simple 
paternity testing strategy combined with mating 
competition experiments to test whether eyes are 
sexually selected. First, we implement a new 
protocol to find possible SNP or single 
nucleotide polymorphisms in their genome, 
create primers around those sites, and test those 
primers to see if those possible sites are positive 
SNP sites. Second, we blind male Euphilomedes 
carcharodonta and place them in a tank to with 
unblinded female Euphilomedes carcharodonta 
as well as mock-blinded males. Any resultant 
embryos will then be subjected to the paternity 
test using SNP analysis. 
 
Computational Analysis of the Dimetallic 
Bond within Octachloroditechnetate 
Anions 
Johnson Liu  
Faculty Mentor: Anthony Dutoi 
When examining the bonds between atoms, a 
general rule predicts that as bond order 
decreases, bond length increases. However, in a 
previous study, it has been observed that upon 
the addition of an electron to the  Tc2Cl82- anion, 
both the bond order and the bond length between 
the technetium atoms within the anion decreases. 
The initial direction of this project focused on 
the development of an energy level diagram that 
could reproduce the bond orders calculated by 
the study. Preliminary diagrams reviewed that 
calculations using various models produced 
different orbitals which lead to distinct energy 
level diagrams. Upon examination of the 
diagrams, there seemed to be no obvious pattern 
within the results from the models. It was 
decided that the simplified view of bond order 
cannot be used reliably across each of the 
different diagrams for the purpose of describing 
the technetiumtechnetium bond. A more useful 
method for investigating the nature of the 
molecular orbitals within the 
octachloroditechnetate anions involves 
characterizing the orbitals in terms of changes in 
energy with respect to changes in bond length. 
By graphing the energy of each molecular orbital 
as a function of the distance between the two 
technetium atoms, the degree in which each 
orbital contributes to the bonding between the 
atoms can be determined. From an intial graph, it 
was found that the molecular orbitals behaved 
strangely at around a bond distance of 2 Å, the 
observed bond distance between the technetium 
atoms within the octachloroditechnetate anions. 
The odd behavior of the graph at this length 
between the atoms could indicate that some 
feature of the 2 Å bond distance has an effect on 
the behavior of the anions’ molecular orbitals 
 
Effects of stratification duration and seed 
quality on germination success in Viola 
purpurea. 
Danish Farzad, Lindsay Wourms  
Faculty Mentor: Ryan Hill 
Many Speyeria butterfly species are in decline 
across North America in recent years due to 
factors including habitat and host plant loss. 
Speyeria adiaste is a declining species endemic 
to the southern California coast ranges and has 
had one subspecies go extinct. Recent work in 
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our lab has focused on providing ecological 
information about this species to help better 
understand its status since it is currently 
unprotected. Since S. adiaste larvae rely on their 
native host plant, Viola purpurea, the availability 
of the host is critical for this species. Restoration 
of the host plant species could help prevent the 
extinction of S. adiaste but little research has 
been done on V. purpurea.  This project 
therefore aimed to establish methods for 
successful germination and propagation of V. 
purpurea.  We examined the length of 
stratification (1, 5, or 10 weeks) that would give 
the Viola purpurea seeds optimal conditions for 
germination. Variation was encountered in 
coloration of collected seeds and so effect of 
seed quality on germination was also 
investigated. We placed the seeds into three 
groups based on the seed color and pattern (A, B, 
C), where group A were the largest, darkest, un-
patterned seeds of assumed best 
quality.  Preliminary results indicate that 
germination is successful during stratification 
starting at 5 weeks and that both A and B grade 
seeds germinated well.  Our results are very 
promising for creating lab-grown V. purpurea 
that can aid in enhancing and restoring wild 
populations to support the declining butterfly. 
 
Effects of stratification duration and 
Gibberellic Acid on germination success 
in Viola pedunculata. 
Sarah Franklin, Roma Dmitriyev, Ashley Koh 
Faculty Mentor: Ryan Hill 
Species in the genus Speyeria have been 
documented to be in decline since the 1980’s. 
Most conservation research for the genus focuses 
on east coast species, such as Speyeria idalia and 
Speyeria diana. Our lab focuses on west coast 
Speyeria species, and is currently working on 
projects related to the conservation and 
restoration of species in decline. Several reasons 
have been cited as causes for declines of 
Speyeria, but the most common is disturbance of 
the Viola host plants. If we are to restore 
butterfly habitat and populations, a critical 
component will be restoration of the Viola host 
plants. An impediment to restoring the hosts is a 
lack of knowledge of their germination 
requirements, which could help avoid destructive 
transplanting methods. Therefore, in this study 
we focused on the germination and growth of the 
Johnny Jump-up, Viola pedunculata, the host of 
the federally listed endangered species Speyeria 
callippe callippe. In our investigation, we 
examined the effects of Gibberellic acid 
concentration and the duration of stratification 
on germination success. Preliminary results 
indicate that the concentration of Gibberellic 
acid does not appear to have a strong effect on 
the germination of V. pedunculata. In addition, 
V. pedunculata germinated well during 
stratification starting in week 3.  At the end of 
the stratification treatment, seeds stratified for 10 
weeks had 95% germination success whereas 
those stratified for 5 weeks had 87% and those 
stratified 1 week saw no germination. Together, 
these preliminary results indicate that V. 
pedunculata can be successfully germinated 
from seed in the lab, making restoration of V. 
pedunculata populations promising. 
 
Phylogenetic analysis of larval 
morphology among subspecies of 
Speyeria callippe. 
Tiffany Tran 
Faculty Mentor: Ryan Hill 
As insects, butterflies are well-studied 
taxonomically. Though the adult morphology has 
been studied intensively, relatively little attention 
has been given to larval morphology.  Studying 
the immature stages can provide an important 
perspective for systematics, because selection 
pressures on adult color pattern, the trait 
commonly used to delineate species, can cause 
extensive similarity within and between 
species.  For example, in the butterfly Speyeria 
callippe the adult wing morphology may be 
selected for crypsis or mimicry, making 
sympatric species resemble one another and 
obscuring relationships.  Larval morphology 
represents an independent set of characters that 
can be explored for systematic utility. The 
purpose of this study was to analyze the larval 
morphology of twelve of the 19 subspecies of 
Speyeria callippe in order to assess the utility of 
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larval characters for systematics.  Specifically, 
this study investigated relationships within S. 
callippe, a widespread polytypic species, to test 
whether larval morphology supports subspecies 
taxonomy. Building on previous work in the lab 
that described larval morphology including head 
capsule color, body color, scoli color, and other 
traits, digital images and rearing descriptions 
were used to create a set of standardized 
homologous characters.  This set of characters 
was then scored to create a character matrix for 
use in phylogenetic analysis.  Results indicate 
that larval morphology is variable among 
subspecies, but preliminary analyses indicate that 
the observed variation, coupled with relatively 
few characters, leads to weakly supported 
trees.  The resulting character matrix may be 
combined with other information regarding adult 
morphology, ecology, and DNA sequence data to 
help better distinguish the subspecies taxonomy 
of S. callippe. 
 
Anthropogenic effects of urban watershed 
management on nutrient cycling 
Gwen Alldredge 
Faculty Mentor: Laura Rademacher 
Understanding the extent to which humans effect 
biogeochemical cycles is vital to preserving the 
environment. Investigations in the urban 
environment are particularly challenging as they 
are more complex than natural systems. Studies 
that focus on anthropogenic impacts of 
watershed modification provide management 
agencies with the information needed to evaluate 
how effective their practices are at maintaining 
and improving water quality in urban areas. The 
watersheds in the East Bay are heavily managed 
urban systems influenced by dense populations, 
industry, and mining, all of which have the 
potential to negatively impact the hydrology of 
the area. Soil and water samples were collected 
from three lakes in the East Bay area to evaluate 
the impacts of these signs of urbanization on 
small, upstream reservoirs: Don Castro, Lake 
Anza, and Lake Aliso. These three lakes are 
located near a major freeway interchange, an 
urban park, and an abandoned mine site, 
respectively.  Due to their differences in 
alteration, this allows for both qualitative, and to 
some extent quantitative, analysis of 
anthropogenic effects on the lakes. Sediment 
cores were collected from each of the lakes and 
are were analyzed for metal content. Trends in 
metal content in the sediment of each of the three 
lakes reflects the surrounding land use and how 
this has evolved over time. 
 
Water Quality Affected by Management 
at the Cosumnes River Preserve 
Ashley Salazar 
Faculty Mentor: Laura Rademacher 
The Cosumnes Watershed is an important 
hydrological system in Northern California, not 
only because it has been relatively unchanged by 
humans, but also because it can be used to study 
watershed sustainability and water quality. 
Ecological areas of importance include habitats 
within the Cosumnes River Preserve. The 
Cosumnes River Preserve, located near the 
mouth of the Cosumnes River, covers about 
50,000 acres of land. The preserve was created to 
permanently protect a variety of habitats and 
wildlife, including opportunities for people to 
experience natural landscapes. The management 
plan is designed with these aspects of the 
preserve in mind. The two main goals of the 
management plan are to restore and maintain 
native biological communities and to improve 
stewardship of lands in the watershed. This plan 
includes water flow management and 
conservation in wetlands that sustain migratory 
bird populations on the Pacific Flyway travelling 
south. The Pacific Flyway is an important north-
south corridor of bird migration extending from 
Alaska to Patagonia. The Cosumnes River 
Preserve lies along this corridor and supports 
populations of migratory and non-migratory 
birds. The wetlands and riparian habitats in the 
preserve are a very important source of food and 
shelter. Over 250 different avian species visit the 
preserve each year.   
We hypothesize that changes in water flow 
patterns between summer and winter operations 
impacts water quality. We measured water 
quality parameters such as conductivity, pH, 
dissolved oxygen, and temperature throughout 
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the preserve, including all primary inlets and 
outlets to assess the winter mode water quality. 
Continued study to establish summer flow 
system water quality parameters will provide a 
foundation for establishing links between water 
quality and management practices. It is very 
likely that water quality, and therefore, viability 
of the food chain supporting migratory birds, is 
closely coupled to discharge throughout the 
Cosumnes River Preserve. 
 
Relationship between microbial 
communities and metal mobility in urban 
watersheds, eastern San Francisco Bay 
Area, CA 
Kathryn Teague  
Faculty Mentor: Laura Rademacher 
Urban watershed-reservoir systems in the eastern 
San Francisco Bay area were investigated to 
determine the relationship between microbial 
communities and metal pollutant mobility. 
Results indicate that microbes and redox 
conditions play an important role in metal 
solubility. Three sites were selected for this 
research: 1) Lake Aliso/Lion Creek, a watershed 
impacted by an abandoned sulfur mine; 2) San 
Lorenzo Creek Reservoir/San Lorenzo Creek, 
located adjacent to a major freeway in an urban 
area; and 3) Lake Anza/Wildcat Creek, a low 
human impact watershed. Corresponding water 
and surface sediment samples were collected 
from each reservoir and from the primary 
tributaries that discharge into each of these 
reservoirs during summer 2013. DNA was 
extracted from each water and sediment sample 
then the 16S gene was amplified by polymerase 
chain reactions (PCR) and sequenced to 
determine the microbial community 
composition. Samples were also analyzed for 
metal concentration using inductively coupled 
plasma mass spectrometry (ICP-MS) and for 
field parameters including dissolved oxygen, pH, 
conductivity, and temperature using a YSI 
multiprobe. Iron concentrations in Lake Aliso 
waters increase between the lake inlet and outlet, 
and an abundance of the bacterial genus 
Geobacter was found within the lake. This 
suggests that Geobacter bacteria may mobilize 
Fe within the lake. San Lorenzo Creek Reservoir 
displayed high concentrations of Arsenic, 
particularly at the outlet site, and the abundance 
of bacterial genus Desulfomicrobium found in 
the lake is likely responsible for this. Further 
microbial analysis and conclusions from this 
study may be useful in the mitigation of redox 
sensitive pollutants in watersheds with small 
reservoirs. 
 
A Simple Assay for Measuring the 
Activity of Catalase and Various Metal 
Cations 
Tri Nguyen, Marcos Beltran-Sanchez 
Faculty Mentor: Liang Xue 
We report a simple assay for measuring the 
activity of catalase and concentration of metal 
ions.  Although hydrogen peroxide is 
thermodynamically unstable, its decomposition 
to form water and oxygen is a slow process.  
When exposed to certain enzymes, compounds, 
and metal ions, the decomposition becomes 
kinetically favorable and occurs at a noticeable 
rate.  In our designed assay, hydrogen peroxide 
is mixed with 5% Triton X-100 to create a 
solution with high viscosity.  Addition of a 
compound that exhibits activity in hydrogen 
peroxide decomposition releases oxygen that is 
captured in a foam layer above the solution. The 
heights of the foam layers are measured using a 
ruler and plotted as a function of concentration. 
The obtained calibration plots can be used as a 
simple and inexpensive way to measure and 
quantify the catalytic activity of catalase and of 
metal cations.  It has potential application in 
detection, identification, and quantification of 
trace ions and screening inhibitors of enzymes 
that show activity with hydrogen peroxide. 
 
Characterization of Derivatized Cyclams 
and Their Applications in Metallation 
Angelique Cao 
Faculty Mentor: Qinliang Zhao 
In pursuance of new metal compounds with 
unique physical properties, cyclam, a macrocylic 
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polyamine formed bonds with different chemical 
compounds at four nitrogen positions. 
Resultantly, two new macrocyclic ligands, 
CyclamP and CyclamF, were successfully 
synthesized and fully characterized by X-ray 
Crystallography, NMR Spectroscopy and Mass 
Spectrometry. In addition, CyclamP further 
reacted with Lanthanide, captured and stabilized 
two metal ions.  Each lanthanide ion was 
stabilized by the oxygen atoms from the 
phosphoryl side arms, displaying a butterfly-
shaped dimetallic complex. Fluorescence study 
with radiation at 355 nm of CycPLa2 gave one 
small peak centered at 312 nm and one weak 
peak centered around 355 nm. The photo 
physical properties of CycPLa2 will be further 
analyzed. 
 
Exploration of Computational Methods 
for Mixed Quantum-Classical Solvation 
Models 
Josiah Yoshimura 
Faculty Mentor: Anthony Dutoi 
Solvent and solute interactions are important 
chemical processes, but the details of such 
interactions are not well understood.  As an 
example, the acidity of a particular residue of a 
protein cannot be measured individually since 
there are many such sites on a protein.  Since 
measurement is not possible, it is useful to 
calculate the acidity based on the interactions 
between solvent and solute.  This requires 
accurate position data on the solvent and solute 
molecules.  To acquire this position data we will 
use an intermolecular potential from quantum-
mechanical calculations, to run a molecular 
simulation.  We will take advantage of the fact 
that the behavior of many small groups can be 
used to describe the behavior of bulk solution.  
The Monte Carlo method will be used to sample 
configurations of small groups of molecules with 
a quantum force field, from which we will obtain 
position distributions.  This sampling requires 
knowledge of the effects of entropy on the 
molecules, which is gained from a molecular 
simulation using an ad hoc potential that is 
computationally inexpensive.  Presently, the 
code to provide the initial position data required 
to create the position functions is being worked 
on.  The poster will present the theoretical 
development of this topic. 
 
Expression of MBP-EGFP in beta-
galactosidase supersecretor (bgs) strains 
of Pichia pastoris 
Alfonso Gonzalez 
Faculty Mentors: Geoff Lin-Cereghino, Joan 
Lin-Cereghino, Doug Risser 
Pichia pastoris is a methylotrophic yeast that can 
be used to express recombinant proteins. Its 
advantages over protein expression with 
Escherichia coli include the ability to secrete 
proteins out of the cell and the ability to perform 
the required post-translational modifications to 
the recombinant proteins. However, with certain 
proteins, secretion is not always efficient. To 
study this problem, we have been examining the 
secretion of fusions of the enhanced green 
fluorescent protein (EGFP) and the maltose 
binding protein (MBP). When the EGFP-MBP 
fusion protein is expressed in wild type strains, it 
is not secreted efficiently, is released as one 
protein, and often goes to the vacuole inside the 
cell. However, for the expression of MBP-EGFP 
in wild type strains, the protein is produced more 
efficiently, is released as two separate proteins 
(separate MBP and EGFP) and is not localized in 
the same areas in the cell as EGFP-MBP. In this 
study, we observed the localization of MBP-
EGFP using fluorescence microscopy and 
quantified the expression of the protein with 
western analysis in beta-galactosidase 
supersecretor (bgs) mutant strains, comparing 
these results to what occurs in the wild type P. 
pastoris strain. Our results suggest that there 
may be a connection between localization and 
proteolysis, and proteolysis may be less frequent 
in certain bgs strains. 
 
 
 
Poster Session Abstracts 
   
62 
 
Larval ecology of declining Speyeria 
butterflies: Leaf consumption and larval 
mortality on non-native hosts. 
Peter Zhao, Gyneth Rock, Lily Tieu, Gloria 
Kay, Dean Leonard, Kelly Inuzuka 
Faculty Mentor: Ryan Hill 
Populations of Speyeria butterflies have been in 
decline across their ranges in North America. 
Endangerment is contributed to habitat 
destruction via over grazing, urbanization, and 
introduction of non-native species, which have 
together severely diminished populations of the 
Viola (violet) host plants.  However, very little 
research has been done on Speyeria host ecology 
creating barriers to effective restoration and 
management.  For example, although Speyeria 
appear to use particular host species, no study 
has quantified mortality on native and non-native 
hosts to examine host adaptation. In addition, 
few studies have quantified the link between 
abundance of the butterfly and their host 
Viola.  A clearer understanding of this link is 
needed if we are to restore extinct populations 
and manage declining populations.  In particular 
it would be very useful to know what amount of 
host would be necessary for a target level of 
butterfly abundance in restoration.  Thus, to 
further the knowledge of Speyeria host ecology, 
we focused on these two aspects of butterfly-host 
relationships. First, we investigated levels of 
mortality on non-native hosts to use in future 
comparisons with mortality on native 
hosts.  Second, we quantified leaf area 
consumption for multiple species  to investigate 
similarity in host consumption across species on 
two non-native hosts.  We quantified 
consumption during the larval stages using a 
newly available program: Easy Leaf Area. 
Together these data pave the way for future 
studies comparing non-native and native host 
plants and help provide tools for restoration.  
 
 
 
 
 
Bloodfeeding Patterns of Culex tarsalis 
and Culex pipiens mosquitoes in the San 
Joaquin County 
Megan Bomar, Kiran Grewal, Felix Hong, 
Bryce Kato, Kevan Shergill 
Faculty Mentor: Tara Thiemann 
West Nile virus (WNV) is primarily an avian 
virus that can be transmitted to mammals, 
including humans, through the bite of a 
mosquito. In humans, the effects of the virus 
range from no symptoms to flu-like symptoms to 
death. The virus was once found only in isolated 
areas of Africa, but in the early 2000s, WNV 
spread and became established across much of 
North America, including California. In San 
Joaquin County, WNV is transmitted by two 
primary mosquito vectors: Culex tarsalis and 
Culex pipiens. The purpose of this research 
project was to determine the feeding patterns of 
these two mosquito species. Between August 
2009 and November 2012, mosquitoes were 
collected from twelve different habitat types in 
San Joaquin County using carbon dioxide-baited 
traps. The bloodmeal was extracted from each 
sample to be analyzed. The DNA was then 
isolated, and a 658-base pair region of the 
mitochondrial cytochrome c oxidase I (COI) was 
amplified using polymerase chain reaction 
(PCR). Successful amplifications were then 
sequenced, and the resulting sequences were 
entered into BoldSystems for species 
identification. Of the 614 total specimens 
collected, 284 (55.4%) were Cx. pipiens and 224 
(43.7%) were Cx. tarsalis. Riparian and the 
wetland habitats were the most abundant sources 
of mosquito samples (17.8% and 13.7% 
respectively). Over 500 individual mosquitoes 
were successfully matched with a vertebrate host 
species. The most commonly fed upon species 
were cattle (11.70%), house finches (8.97%), and 
the American Robin (6.25%). The data collected 
provides information regarding host selection in 
various habitats. This information can be used to 
elucidate general feeding patterns of Cx. tarsalis 
and Cx. pipiens and may be useful in 
establishing preventative measures against the 
spread of WNV. 
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Affect in Toddlers: Relations to Gender, 
Family and Preschool Attendance 
Malina Her, Geena Moreno 
Faculty Mentor: Jessica Grady 
Peer interactions in early childhood are thought 
to be critical for helping young children learn 
important social skills and build social 
competence. Not all children interact well with 
peers, however. Previous research has 
demonstrated that peer interactions could be 
affected by child affect. For example, Schultz 
and colleagues (2008) presented 3- to 4-year-
olds with pairs of photographs depicting various 
children smiling and expressionless and asked 
them to indicate which of the two children they 
would prefer to play with. Results revealed that 
children preferred to interact with playmates that 
were smiling, rather than expressionless. This 
article may suggest that positive affect is 
important for children’s positive relationships 
with peers. It has also been demonstrated that 
toddlers high in negative affect have poorer self-
regulation (Raikes et al., 2007), and poorer self-
regulation may negatively affect children’s 
interactions with peers. Combined, this past 
work suggests a child’s affect may have an 
impact on their interactions with peers and 
ultimately their development of social 
competence (Houck, 1999). In the present study, 
we are interested in correlates of children’s affect 
when interacting with new peers. We will 
examine child factors like child gender, sibling 
status, and preschool attendance that may 
influence the different types of affect children 
display when interacting with their peers. We 
observed child affect while toddlers participated 
in a 5-minute free-play session with two other 
same-aged peers. Participants were 93 toddlers 
between the ages of 21-27 months who were 
mainly Caucasian and who participated with 
their mothers in a larger study on temperament 
and parenting. We coded toddler affect as 
positive, anxious, anger, or neutral using video 
recordings of the play sessions. We plan to use 
correlation analyses to examine correlates of 
child’s affect, such as siblings, gender, history of 
preschool attendance and contact with mothers.  
 
Can Project Unbreakable Break Rape 
Stereotypes? 
Stephanie Richardson 
Faculty Mentor: Jacqueline Austin 
Research shows that women who have lower 
rape myth rejection are less likely to label their 
experience as rape and, consequently, may suffer 
more negative symptoms than women who are 
able to classify their experiences as rape. Studies 
also show that sexual assault education can lead 
to a change in attitude that might result in higher 
rape myth rejection. This study sought to 
research the effects of attending a sexual assault 
awareness presentation on scores of rape myth 
rejection. Participants either attended or did not 
attend an event with two speakers from Project 
Unbreakable, a sexual assault awareness 
campaign, and subsequent survey scores were 
compared. Surveys were shared online via social 
media and 87 University of the Pacific students 
responded to the surveys. Using a one-tailed 
independent samples t-test it was found that 
there was no significant difference in rape myth 
rejection scores of participants that did or did not 
attend the event. 
 
Synthesis and Stereochemistry of a 
Diarylformamidine 
Nhi Nguyen 
Faculty Mentor: Qinliang Zhao 
Graduate Student Mentor: Michael Pastor 
2014 Pacific Fund Summer Undergraduate 
Research Fellowship Project 
Formamidines are a subfamily of amidines that 
have attracted the attention of many chemists due 
to their convenient synthesis, interesting 
stereochemistry, and versatile coordination 
modes upon complexation with metal atoms. By 
applying the corresponding aniline to 
triethylorthoformate, a diarylformamidine ligand 
was synthesized. Characterization was performed 
using NMR Spectroscopy and Mass 
Spectrometry. With the isomerization of organic 
compounds, the geometry of the ligand controls 
the outcome of the spectroscopic study. Two sets 
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of signals at approximately the same intensities 
were observed in NMR, using deuterated 
chloroform as the solvent. In the presence of an 
acid, such as acetic acid, the ligand tends to be 
locked into one isomeric form by competing for 
the hydrogen bonding about the core N=C-N. 
Studying the NMR spectra in solvents of various 
polarities and the addition of acids can hopefully 
help further understand the valid mechanism of 
its changes in stereochemistry. 
 
Synthesis of A Fluorine-Containing 
Ligand and Their Metallation 
Maria Pabaira  
Faculty Mentor: Qinliang Zhao 
Graduate Student Mentor: Michael Pastor 
The activation of a C-F bond via an efficient 
catalyst is not only strenuous but is vital to our 
environment. In this process, concentration is 
being placed in order to prevent the buildup of 
harmful gases that are in our atmosphere; in 
which it occurs due to the combustion of the 
fluorinated compounds. The aim of this project is 
to design and synthesize fluorine-containing 
diamine ligands that will build metal-fluorine 
secondary interactions upon complexation. The 
metal compounds could potentially activate 
carbon-fluorine bond on the ligand. First, the 
diimine ligand precursor, (N1E,N2E)-N1,N2-bis(2-
fluorobenzylidene)ethane-1,2-diamine, was 
prepared by the condensation of ethylenediamine 
with two equivalents of 2-fluorobenzaldehyde in 
methanol. The cream colored product was then 
collected and washed with cold methanol. The 
ligand was characterized by NMR spectroscopy 
that indicated its purity. The diimine was then 
reduced to give the final ligand product N1,N2-
bis(2-fluorobenzyl)ethane-1,2-diamine. The 
brown oil-like product was analyzed using NMR 
spectroscopy and mass spectroscopy. Metallation 
reactions of the ligand with various copper salts 
were explored. My poster will impart detailed 
information regarding procedures conducted and 
data acquired from my project.  
 
 
 
Design of New Metal Complexes toward 
C-F Activation 
Maikou Vang  
Faculty Mentor: Qinliang Zhao 
Graduate Student Mentor: Michael Pastor 
The accumulation of greenhouse gases, such as 
fluorocarbons, in the atmosphere leads to the 
depletion of the Earth's protective ozone layer. 
The importance of eliminating harmful 
contaminates from our environment drew our 
interest towards the design of new ligands to 
establish secondary metal to fluorine 
interactions. These secondary M-F interactions 
are thought to facilitate the activation of a C-F 
bond. Through the activation of a C-F bond, the 
fluorocarbons are then converted into harmless 
C-H bonds. However, activation of a C-F bond is 
a tremendously difficult task because it is one of 
the strongest bonds between a carbon atom and 
an element. In the past, formamidines have 
demonstrated strong ability to coordinate group 1 
and group 2 metal ions.  The unique structure of 
formamidines promote coordination of metal 
ions.  In addition to activation of a C-F bond, by 
exploiting the reductive potential of transition 
metals, we explore the possibility of using these 
complexes as catalyst.          
This project seeks to design and synthesize 
fluoro-containing formamidine ligands that will 
bind transition metal ions. 2-fluoroaniline and 
trimethylorthoformate was refluxed overnight in 
toluene to evaporate off the ethanol by-product.  
The fine white crystal product, N,N Bis-(2-
fluorophenyl)-formamidine, is then washed with 
hexane and dried under vacuum. The crystals are 
then analyzed via NMR spectroscopy and DART 
mass spectroscopy. The data is compared with 
theoretical data as well as previous experimental 
data to verify structures. Preliminary results 
show the product is present.        
Current focus is on perfecting the synthesis in 
order to maximize yield and purity.  My poster 
will detail the synthesis of the ligand along  with 
data to verify its presence. Future plans to install 
M-F secondary interactions that may shed light 
on the understanding of C-F activation will also 
be presented. 
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Analysis of the transcriptional regulatory 
elements that control silk gene expression 
Jackson Campbell, Kyle Chaw 
Faculty Mentor: Craig Vierra 
Graduate Student Mentor: Taylor Crawford 
Spider silk has outstanding material properties. It 
has high tensile strength, extensibility, and 
toughness, which are ideal features for its use for 
medical, military, and automotive applications. 
The pursuit of large-scale industrial production 
of synthetic spider silk is a highly sought 
endeavor for material scientists. One current 
challenge that exists for the silk community 
involves the production of vast quantities of 
recombinant silk protein for the spinning 
process. Our studies are aimed at understanding 
the transcriptional regulation of spider silk genes 
with a long-term goal of being able to generate 
specialized immortalized spider silk cell lines 
that overexpress key transcriptional regulators 
that induce the expression and secretion of spider 
silk protein, a process that would accelerate 
materials development. In our studies, we have 
identified a conserved DNA-binding site within 
the promoter regions of the MaSp genes (Major 
Ampullate Spidroin), which encode the major 
constituents of dragline silk. Using 
computational approaches and transcriptome 
analyses we have identified a potential 
transcriptional regulatory factor that controls 
spider gene transcription. In order to further test 
this hypothesis, we have amplified the cDNA 
coding for this transcription factor, an ortholog 
to Drosophila Daughterless, and tested its ability 
to drive activation of the MaSp1 promoter using 
transient transfection assays and reporter gene 
constructs. 
 
The Structural Characterization of the 
Saccharomyces cerevisiae MATα 
Secretion Signal 
Sung Pil Park 
Faculty Mentors: Geoff Lin-Cereghino, Liang 
Xue, Joan Lin-Cereghino 
Other Contributors:  Peter Wei, Sabreen Chahal 
The MATα prepro secretion signal, which 
consists of pre-region (amino acids 1-19) and 
pro-region (amino acids 20-85), is the most 
successful and commonly used secretion signal 
leader in the methylotrophic yeast Pichia 
pastoris. The yeast has been used extensively for 
expressing recombinant proteins because it 
combines the ease of genetic manipulation with 
rapid growth to high cell densities and provides 
complex posttranslational modifications. The 
MATα leader helps provide a high level of 
secretion to most proteins. However, limitations 
exist as some proteins cannot be secreted 
efficiently even with the MATα  prepro secretion 
signal. Some strategies to enhance secretion 
efficiency involve modifying the secretion signal 
leader. Among various mutant types of MATα 
proteins modified by adding or deleting residues 
in the pre or pro region, the MATα with removal 
of 4 amino acids 57-60, known as MATα Δ57-
60, showed a 60% drop in secretion level. To 
physically analyze the actual secondary structure 
of the MATα Δ57-60, the mutant MATα was 
initially cloned by PCR, ligated into a pET 
SUMO vector, and expressed in BL21 E.coli. 
After small scale expression to optimize 
conditions for large scale expression, the MATα 
Δ57-60 was purified by histidine column 
affinity, dialysis, and SUMO digestion. The 
purified mutant MATα’s secondary structure was 
then determined by circular dichroism and 
compared to that of wild type MATα. By 
creating mutant MATα prepro signal leaders and 
analyzing their physical properties, we hope to 
better understand the signal leader’s structural 
properties in order to further increase secretion 
levels of heterologous proteins in P. pastoris. 
 
Small and Large Scale replication of a 
spider silk protein (MaSp1) 
Jimmy Suliman, Ardeep Singh  
Faculty Mentors: Joan Lin-Cereghino, Geoff 
Lin-Cereghino 
MaSp1 is a protein that can be made happily in 
the well-known Escherichia coli. This protein 
can be expressed in small 10mL E. coli cultures, 
and detected through the process of SDS page 
electrophoresis. Although micro scale secretion 
of MaSp1 has been successful, for further 
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studies, mass production of this protein will be 
needed. We will be using the Bio-Flo 415 
Fermentor to test whether or not MaSp1 can be 
expressed in large quantities.  
 
Prevalence of Filarial Parasites in Lake 
County, CA 
Kiran Mazloom, Isabel Kwon, Pauline Tran, 
Nathan Van Ryn, Name: Justin Cho 
Faculty Mentor: Tara Thiemann 
Filarial nematodes, including dog heartworm, 
deer body worm, and many avian parasites, are 
commonly transmitted by mosquito vectors. 
These parasites can clog vessels leading to death 
in wild and domestic canines and, in rare cases, 
they can cause pulmonary disease in humans. 
Additionally, if a mosquito is already infected 
with a filarial nematode, it is more likely to be 
infected with a virus, which could then be 
transmitted to humans.The purpose of this 
project was to assess the prevalence of filarial 
parasites in several mosquito species. Over 2000 
mosquitoes, representing 12 species, were 
collected from June through August of 2013 in 
Lake County, CA. Mosquitoes were collected 
using carbon dioxide and vacuum traps and were 
divided into pools of twenty individuals. DNA 
was extracted from these mosquito pools, and 
using polymerase chain reaction (PCR) with 
general “panfilarial” primers, we were able to 
determine whether or not the mosquitoes were 
infected with a filarial parasite. The percentage 
of positive filarial pools was approximately 10%. 
These results are important because they help 
determine areas of relatively high filarial 
infection, which may increase risk of disease as 
well as the potential for coinfection with a virus. 
 
The Effect of Word Type and Bilingual 
Status on TOTs 
Emily Nickel, Jasmine Granados, Aroosa 
Ahmed, Berenice Calvario,  
Faculty Mentor: Elizabeth Graham 
All language users report an occasional, 
frustrating phenomenon known as a Tip-of-the-
Tongue (TOT), a temporary failure to retrieve a 
target word they are confident of knowing. TOTs 
occur most often for low frequency words and 
proper names, due to weak connections between 
the lexical and phonological representations of 
infrequently used concepts (Burke, MacKay, 
Worthley, & Wade, 1991). Weak connections for 
low frequency words are especially pronounced 
in bilinguals, who have separate lexical and 
phonological representations for each language, 
and who would be expected to activate each 
language’s representation less often compared to 
a monolingual speaker. Indeed, Gollan, Bonanni, 
and Montoya (2005) demonstrated that 
bilinguals were more likely than monolinguals to 
have TOTs for low frequency object nouns, but 
not for proper names which have consistent 
representations across the two languages. The 
likelihood of experiencing a TOT for a target 
word may also be related to the frequency of 
other phonologically related words. For example, 
Jescheniak and Levelt (1994) found that low 
frequency words that were part of a homophone 
pair had translation latencies similar to high 
frequency non-homophones, and faster latencies 
compared to low frequency non-homophones. If 
the frequency benefits of homophones extend to 
TOTs, they should benefit monolinguals more 
than bilinguals. In the current study, TOT states 
were induced by asking participants to name 60 
pictures of famous people, or name 30 low 
frequency objects based on their definitions. Half 
of the famous people had homophone surnames 
(e.g. Emma Stone) and the other half did not 
(e.g. Cynthia Nixon). We hypothesized that 
bilinguals would experience more TOTs overall. 
However this difference would occur only for 
objects and famous people with homophone 
surnames. The results have implications for 
models of bilingual lexical processing and 
language production. 
 
The Significance of the Control: 
Critiquing Scientific Research Methods 
Aroosa Ahmed, Lois Chan 
Faculty Mentor: Carolynn Kohn 
History has shown us that the inclusion of a 
control group is vital to our understanding of 
research results.  For example, in 1700 and 
Poster Session Abstracts 
   
67 
 
1800s, many highly respected physicians, 
including Benjamin Rush, treated most medical 
conditions with bloodletting - the process of 
cutting open the skin and severing blood 
vessels.  Bloodletting was assumed to be 
beneficial. Also during that time, a significant 
number of sailors died during extended sea 
voyages.  Those skeptical of bloodletters’ claims, 
including, Alexander Hamilton, and those 
wanting to find a cure for sailors, including 
James Lind, Gilbert Blane conducted the first 
clinical trials of bloodletting and treatments for 
scurvy which included treatment and control 
groups.  Those examining bloodletting clearly 
indicated that not only was it ineffective, but it 
was actually more detrimental to mortality rates 
than doing nothing.  Clinical trials with a control 
group also clearly indicated that citrus was the 
key to reducing death rates in sailors due to 
scurvy to nearly zero.  In the present 
investigation, the authors analyzed Emily Metz’s 
Masters Thesis, in which data suggested all three 
different training methods to teach students to 
free-pour a standard serving of alcohol were 
effective. However, the original study failed to 
include a control group, so it was impossible to 
determine if students improved due to the 
training methods or to some other factor (e.g., 
practice effects).  Metz later added a control 
group. The data including the control group 
clearly show the free-pour methods were 
effective in teaching students to accurately free-
pour standard servings of alcohol. Without the 
control group, it would be impossible to know if 
the manipulation caused improvement in 
students’ free-pours.  
 
Individual Differences in Susceptibility to 
Inattentional Blindness: The Role of 
Working Memory Capacity 
Swaja Kanna, Mariah Towle 
Faculty Mentor: Elizabeth Graham 
Inattentional blindness (IB) occurs when an 
individual engaging in an attention-demanding 
task fails to notice an unexpected stimulus in 
their visual field. Previous research on IB 
suggested that this failure to notice is related to 
individual traits, such as working memory 
capacity (Richards, Hannon, & Derakshan, 
2010). However this relationship between 
working memory capacity and susceptibility to 
IB is not always found (Graham, Calvario, Del 
Toro, & Khanna, 2014; Simons & Jensen, 2009). 
In addition, Graham et al. (2014) found that 
individual susceptibility to IB was not consistent 
across multiple different IB tasks, suggesting 
that susceptibility to IB is not, itself, a reliable 
individual characteristic. A possible limitation to 
Graham et al.’s finding was that one of the IB 
tasks generated IB using brief display durations, 
and that IB produced by this particular type of 
task is unrelated to working memory capacity. 
Thus the current study sought to replicate 
Graham et al. by testing participants in two 
different IB tasks. A major difference was that 
one of the IB tasks was embedded in a measure 
of working memory capacity, the operation span 
task (OSPAN). Based on previous research, we 
hypothesized that participants who failed to 
notice the unexpected object in one IB task 
would be more likely to fail to notice the 
unexpected object in a second IB task. We also 
predicted that participants who failed to notice 
the unexpected object embedded in the OSPAN 
task would have lower scores on this measure of 
working memory capacity, compared to 
participants who noticed the unexpected object. 
 
Bioinformatics analyses of genes essential 
for motility in the filamentous 
cyanobacterium Nostoc punctiforme. 
Monica Cheng, Rachelle Kim, Mason Tian, 
Stacy Cho  
Faculty Mentor: Doug Risser 
The goal of this project is to identify the genes 
essential for motility in the filamentous 
cyanobacterium Nostoc punctiforme. N. 
punctiforme differentiates hormogonia, motile 
filaments which facilitate dispersal, the 
establishment of nitrogen-fixing symbioses with 
plants and fungi, and phototaxis. Both type IV 
pili and polysaccharide secretion have been 
suggested as propulsion mechanisms but the 
exact role each plays in hormogonium motility is 
unknown. As part of an ongoing project to 
identify the genes essential for motility in N. 
punctiforme we have performed a detailed 
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analysis of the 125 genes previously identified as 
essential for motility using a transposon 
mutagenesis screen. Analyses include coordinate 
mapping of genes onto the N. punctiforme 
chromosome, assignment of genes to functional 
classes, transcriptional profiles of gene 
expression patterns during the course of 
hormogonium development and comparative 
genomics analyses to define the conservation 
pattern among cyanobacteria. The largest 
percentage of inactivated genes (40%) encode 
for conserved hypothetical proteins with 
unknown functions, followed by those 
characterized as core (25%), including several 
proteins related to cell envelope and 
polysaccharide synthesis, then adaptive genes 
(23%) including transcriptional regulators and 
signal transduction proteins, and finally transport 
(10%). Many of these genes were 
transcriptionally upregulated over the course of 
hormogonium development. Inactivated genes 
included those encoding homologs to the type IV 
pilus proteins PilB and PilN, as well as 8 
different glycosyl transferases presumed to be 
involved in polysaccharide synthesis. Several 
genes are highly conserved in filamentous 
cyanobacteria, but poorly conserved in 
Synechocystis sp. PCC 6803, a model organism 
for motility of unicellular cyanobacteria. We 
conclude that gliding motility in filamentous 
cyanobacteria is most likely driven by a hybrid 
type IV pilus/polysaccharide secretion system 
and that hormogonium development and motility 
is governed by a complex network of signal 
transduction systems. 
 
A forward genetic screen to identify genes 
essential for motility in the filamentous 
cyanobacterium N. punctiforme. 
Ryan Park, Osagie Omoruyi, Julia Peng 
Faculty Mentor: Doug Risser 
The goal of this project is to identify the genes 
essential for motility in the filamentous 
cyanobacterium Nostoc punctiforme. N. 
punctiforme differentiates hormogonia, motile 
filaments which facilitate dispersal, the 
establishment of nitrogen-fixing symbioses with 
plants and fungi, and phototaxis to seek out 
favorable light environments. The motor driving 
hormogonium motility has not been defined. 
Both type IV pili and polysaccharide secretion 
have been suggested as propulsion mechanisms 
but the exact role each plays is unknown. The 
experimental approach described here utilizes a 
transposon-mutagenesis screen to identify genes 
essential for motility. Plasmid pRL1063a, 
carrying a Tn5 derivative transposon, was 
introduced into wild-type N. punctiforme through 
conjugation with E. coli. Exconjugants were 
selected for on media containing neomycin and 
then screened for motility. For non-motile 
isolates, transposon insertion sites were 
identified using an inverse PCR method followed 
by sequencing. To date, 10,465 exconjugants 
have been screened and 127 non-motile strains 
identified, of which 125 insertion sites have been 
sequenced. Inactivated genes include homologs 
of both type IV pilus components and 
polysaccharide synthesis systems implying that 
both type IV pili and polysaccharide secretion 
are essential for motility. A more detailed 
accounting of these genes using available 
bioinformatics tools and previously published 
data is currently under way. 
 
Sucrose Analog Sucralose is Potent 
Inhibitor of Hormogonium 
Differentiation in Nostoc punctiforme 
Samantha Splitt 
Faculty Mentor: Doug Risser 
Nostoc punctiforme is a filamentous 
cyanobacterium which forms nitrogen-fixing 
endosymbioses with several different plants and 
fungi. These symbioses play an important role in 
global nitrogen cycling and are responsible for 
half of all terrestrial nitrogen fixation. To 
establish endosymbioses, the cyanobacterium 
differentiates into hormogonia, motile filaments 
which form in response to a plant-derived 
hormogonium-inducing factor. Once the 
appropriate plant tissue is colonized a 
hormogonium-repressing factor (HRF) is thought 
to suppress hormogonium differentiation thereby 
maintaining the cyanobacteria as photosynthetic 
vegetative cells and nitrogen-fixing heterocysts. 
Evidence suggests that sucrose may serve as the 
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plant-derived HRF. In order to further explore 
the role of sucrose as a signaling molecule 
regulating hormogonium development we tested 
the effects of sucralose, a non-metabolizable 
sucrose analog, on hormogonium differentiation. 
Sucralose inhibited hormogonium differentiation 
at a concentration approximately one tenth that 
of sucrose. This implies that 1) sucrose, not a 
sucrose catabolic metabolite, is perceived by the 
cell and 2) inhibition is not due to a more general 
osmolarity-dependent effect, as only very low 
concentrations of sucralose were required to 
achieve the same effects as much higher 
concentrations of sucrose. In addition, both 
sucrose and sucralose were shown to induce the 
secretion of a polysaccharide sheath around the 
filaments, causing the filaments to clump more 
tightly with increasing concentrations. The 
polysaccharide bound specifically to the lectin 
ConA, indicating the presence of α-D-mannosyl 
and/or α-D-glucosyl groups. A ConA specific 
polysaccharide was also observed in N. 
punctiforme colonies from tissue sections of the 
symbiotically grown hornwort Anthoceros 
punctatus. These findings imply that plant-
derived sucrose has multiple effects on N. 
punctiforme including both repression of 
hormogonium and the induction of a 
polysaccharide sheath that may be essential to 
establish and maintain the symbiotic state. 
 
CubeSat 
Ashley Watanabe,  Danielle Ota, Grace 
Hamann, Owen Lincoln, Scharlyce Powell, 
Dekel Shahaff, Lauren Anderson,  
Maria Nguyen, Angela Cheng, Xueying Want, 
Liane Young, Delia Davila 
Faculty Mentors: Louise Stark, Ken Hughes 
CubeSat Payload Ashley Watanabe  Faculty 
Mentors: Louise Stark, Ken Hughes University 
of the Pacific Society of Women Engineers 
Team Tech is building a prototype of a payload 
subsystem that will be included in a CubeSat (1 
kg 10x10x10 cm satellite) used for space 
research. The Pacific SWE group is working 
with a team of students at the Universidad 
Popular Autónoma del Estado de Puebla 
(UPAEP). The Pacific Team is in the payload 
design phase, which involves conducting 
research on sensors, processors, and image 
compression algorithms. The final payload’s 
mission will be to perform Earth observations 
and characterizations of aerosols to mitigate risks 
in and around the state of Puebla, Mexico. From 
space, the CubeSat payload will capture, 
compress, and send images to a base stations 
located at Pacific and UPAEP where the image 
will be decompressed and analyzed.  The two 
university teams are working with Tierra Luna 
Engineering, an aerospace engineering 
consulting company. 
 
Give Me Some Sugar: Synthesis of New 
Carbohydrate Mimics 
Bianca Rojo 
Faculty Mentor: Andreas Franz 
Graduate Student Mentor: Sven Hackbusch 
Carbohydrates are among the most abundant 
class of biomolecules with a variety of 
derivatives.  The goal of this research project is 
to synthesize unexplored glucose derivatives for 
future studies of their biological functions.  The 
specific area of focus will be on 6→6 linked and 
1→6 linked sugar analogs bound by an ester 
functional group.  These sugar derivatives will 
be made by chemically connecting two sugar 
molecules, in a reaction called glycosylation. 
Tri-O-acetyl-β-glucopyranurono-6,1-lactone will 
be used as the starting material for all the 
glycosylation reaction.  The lactone has been 
successfully synthesized by protecting the 
hydroxy groups of glucuronic acid with acetyl 
groups to ensure reactivity at the carboxyl site 
only.  The protected glucuronic acid was then 
transformed into the desired glucopyranurono-
6,1-lactone.  Reaction conditions were optimized 
by reacting cyclohexylmethanol and 
tetrahydropyran-2-methanol with the lactone to 
make 6,6-glucopyranosyl-cylcohexyl and 6,6-
glucopyranosy-tetrahydropyranyl, respectively.  
These simple glucose derivatives were be 
purified by column chromatography and 
characterized by NMR.  In the future, we intend 
to use the optimized reaction conditions for the 
synthesis of more complex polyhydroxylated 
disaccharides.  In this poster, we will present 
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preliminary data on the synthesis of 6→6-linked 
glucose derivatives, as well as proposed future 
work for the synthesis of more complex sugar 
analogs. 
 
Vortex in a Bottle 
Christopher Geeter, Richard Huynh 
Faculty Mentor: Sebastian Marotta 
At the outset of this research project, we 
intended to model the vortexes often formed 
when a fluid is being drained. Before this could 
be done we wanted to first understand the model 
of one dimensional unsteady flow of a 
cylindrical tank. We found the problem reaches 
far back to before the first usage of differential 
equations. We adapted a change of variables 
technique and managed to obtain a new 
improved analytical solution. We compare past 
solutions to ours, and show how without the 
assumptions made in previous solutions, a more 
accurate model can be developed. 
 
Transmissibility of Oral Bacteria: Are 
We Sharing Too Much? 
Arielle Miller 
Faculty Mentors: Deborah Horlak, Marlene Storz 
The purpose of this study was to determine if 
oral bacteria adheres to a used tube of toothpaste 
after four days of use compared to an unused 
tube of toothpaste. Our hypothesis was that if 
oral bacteria adheres to the used tube of 
toothpaste and not the unused tube of toothpaste 
then it is possible that the bacteria can be 
transmitted onto any toothbrush sharing the same 
tube of toothpaste. Our null hypothesis is that 
oral bacteria does not adhere to a tube of 
toothpaste after four days of use and therefore 
does not promote transmission of bacteria from 
one toothbrush to another. Forty-three students, 
faculty, and staff from the Pacific Dental Care 
Clinic at the University of the Pacific Arthur A. 
Dugoni School of Dentistry in Stockton 
California participated in this study. Phase I of 
research each participant had their ATP tested to 
determine the level of actively growing bacteria 
in their mouth prior to experiment. Participants 
were given a bag of items including: one manual 
soft bristle toothbrush, and two tubes of 
toothpaste (one control and one test). They were 
asked to brush their teeth both morning and night 
for four days using the provided test tube of 
toothpaste. Half of the participants were asked to 
keep their items in the bag provided while not in 
use and half of them were asked to keep them in 
some place other than the bag provided. Phase II 
of research will be conducted after the four day 
period concludes. Both the control and test tubes 
of toothpaste will be cultured on blood agar 
plates, incubated, and then bacterial colonies will 
be counted to determine the level of bacteria 
remaining on each tube of toothpaste. 
 
Composer’s Program Notes 
   
71 
 
Crannibals 
Scott Nelson 
I feel like the reason that I decided to add an 'R' 
to the word 'Cannibals' is so stupid and 
uninspired, that any element of mystique there is 
in not knowing the title's origin would be lost if 
the true origin were made known.  So I'll just 
play the "Tortured Composer" card and say it has 
something to do with my troubled past (squints 
and stares off into the distance).  The music itself 
is programmatic and essentially unrelated to the 
title.  It opens on a massive and majestic caravel 
traversing open waters.  Then an unexpected 
storm comes down on the helpless crew.  After 
the storm, there is but one survivor floating in 
the sun among driftwood.  The last section 
suggests that the survivor finally reaches land, 
although I'll leave his ultimate survival up to 
interpretation. 
 
Picnic Table 
Josh Brent 
Picnic Table is a woodwind Quartet. The first 
section establishes the main theme of the piece. 
The second part of the piece goes into a 
rhythmically exciting part, followed by the third 
part which is once again rhythmically different. 
The three parts are connected through the main 
theme.  
 
Stems of of Stententia 
Jordan Telgenhoff 
Thank you to everyone for coming to this 
concert.  I am thrilled to present my piece, Stems 
of Stententia.   
Stententia is Latin for “purpose”.  As I began 
composing this piece, I found it difficult to find 
inspiration.  I wanted the music to have a sense 
of purpose by establishing a personal connection.   
I finally came to the conclusion that my piece 
should reflect the process of how it was 
composed.   
The first section, Inspiration, is about searching 
for a catalyst to commence the process.   
The second section, Incubation, is about 
developing the newfound purpose into my piece.  
When writing this section, I scrapped a lot of 
ideas.  However, each idea contributed to the 
music's development. 
The third section, Harvest, is the outcome of the 
incubation period.  A sense of confidence came 
with knowing that my piece had gained purpose. 
Manifest, the last section, reflects back on the 
other sections.  Searching for inspiration, 
developing it into my piece, and finding a sense 
of direction and confidence.  The very end of the 
piece brings back a much slower melody from 
the first section.  Though the piece is finished, I 
will always search for inspiration.  
 
Suite for Winds and Brass 
Lukas Florczak 
This piece was an exercise that turned into a full 
one movement work. My initial goal for 
beginning this piece was to have a rather large 
ensemble of the two families of instruments that 
I personally think I don't write as well for (winds 
and brass) and to work out some of the strengths 
and weaknesses of both families individually as 
well as blended together. The end goal was to 
become more familiar with both of these families 
of instruments so when I would begin to write a 
large full orchestral work with Strings, Winds, 
Brass, and Percussion I would be more 
comfortable, having already experimented with, 
what I consider to be, my weakest link when it 
comes to writing for full orchestra. 
 
Star Cycle 
Jared Keffer 
Star Cycle is, at its heart, a tone poem in three 
movements that depicts some significant points 
of interest in a star’s life. The first movement, 
Nebula, begins far away from our own star in an 
interstellar cloud of gas and dust hundreds of 
light years in diameter. The matter in this cloud 
starts to collect and gravitate to certain points 
until there is the critical mass needed to start a 
fusion reaction, thus the star is born. Beginning 
softly with a chorale, the movement has slowly 
evolving melodies that eventually climax on the 
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main theme of the piece (Mi-Fa-Mi-Re-Do-Ti-
Do). From there an interlude moves us into the 
next stage of this star’s life, as the leftover debris 
settles into a disk that over the course of millions 
of years forms the celestial bodies we know as 
planets. The second movement, Main Sequence, 
takes a closer look at a planet not unlike our 
own. This movement features uplifting melodies 
and harmonies that brings a bittersweet take on 
the throws of life in the development of a young 
ecosystem. As the life on this planet, and the 
piece, develops, we are reminded of a similar 
recurring harmonic idea that is recolored by new 
melodies and rhythmic contouring on each 
iteration. Preceding the third movement, an 
interlude similar to the interlude in between 
movements I and II reminds us, and a 
civilization that has evolved and developed on 
this planet, where we really are on a cosmic 
scale. While the millions if not billions of years 
that the main sequence of a star can last is a long 
time, nothing lasts forever. The third movement, 
Nova, explores the range of emotions that the 
civilization now faces as they realize their star’s 
life is coming to an end. The piece moves 
through a series of rhythmic grooves and poly-
modal textures as the civilization tries to escape 
their home, now volatile and unstable. After a 
bombastic texture that quickly alternates between 
pizzicato/staccato and legato styles, the climactic 
theme of the first movement is restated before 
the texture thins down to just pizzicato in the 
strings. A final melody is played by the clarinet 
as the civilization accepts their fate, and just 
before the star explodes spectacularly into a new 
cloud of gas and dust, time stops, and the piece 
ends. 
 
The Percussion Piece 
Lukas Florczak 
My idea behind writing this piece was I wanted 
to incorporate the techniques that I had learned 
about African tribal music and combine them 
with my ideas that I was planning when I first set 
out to write this piece. The work is loosely 
broken up into three sections the first and last 
being my own ideas and developing them how I 
know how and the second section developing the 
original material as if it were an African drum 
beat. 
Alone 
Sarah Jordan 
"Alone 
I am the ghost that no one notices 
As I walk and wave no one responds 
They do not ignore, they have forgotten 
In the shadows I walk alone 
I gave up my loved ones 
to give them all they deserve 
I gave up on life to earn one 
In the shadows I walk alone 
Dissolute and confused, cold and hardened 
To redeem the past I must survive 
I search through the light in hope of light 
In the shadows I walk alone" 
 
Alone is a choir piece based on the poem above 
written by myself. To better depict the emotion 
of the piece and the meaning of the text the 
music flows in a ethereal way. To do this I 
separated the lyrical lines between all four 
sections of voice while creating dissonant 
harmonies that seem to flow without meter to 
bring an unease and beauty to the piece. The 
piece tonally is ambiguous or consistently 
changing into harsh modal keys until a sudden 
realization after the second verse which leads 
into a more sustained tonal section. This then 
transitions into the most dissonant section of the 
piece to depict the "dissolute and confused" 
emotion. From there the piece again returns to a 
different "major" sustained tonality to represent 
redeeming hope which finishes the piece. 
 
Surgery: a Tone Poem in Three 
Movements for Saxophone Quartet 
Madeleine Guekguezian 
 “Surgery” a Tone Poem in Three Movements 
for Saxophone Quartet is my artistic testament to 
the transformative surgery I underwent on 
January 27th of this year. Each movement is a 
reflection upon my feelings on that day and how 
those feelings progressed, coupled with the 
incorporation of three-and-a--half -- - the 
duration, in hours, of my operation-- -- into each 
major element of the composition. 
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The first movement, “Anesthesia” is slow and 
trance -like. It is driven by a solo alto saxophone 
calling out with a confident but harmonically 
unstable perfect fifth that grows in register and 
volume as the piece progresses; the unsure 
serenity I felt as I awaited anesthesia. It is 
answered by a three--fold developing melody 
that grows in orchestration with each of its three 
statements; its harmonic instability invokes the 
worry of something going wrong with the 
procedure. After an unsure resolution to A major, 
it goes into a development section driven by an 
alto saxophone solo accompanied by a thick 
polytonal texture with incomplete, ascending 
thirds in the soprano; the anesthetic gas 
muddling my thoughts and putting me to sleep. 
A sleep that is signified by are solution to A 
major that foreshadows the harmonic destination 
of the piece.  
The second movement, “Ascent Through the 
Fog” grows from the tempo of movement I but 
in 9/8 that develops into a fast and lively, 
consistently bitonal (vertical minor and major) 
scherzando. This movement depicts what I 
imagine the process of my surgery was with its 
tremendous toll on my body that served a 
reparative and necessary purpose, and coming to 
the edge of wakefulness from the anesthetic. Its 
melodic lines come from rapid, ascending minor 
thirds that shift into major thirds by the end of 
the movement, and its harmony comes from this 
cycle of keys: A-D--C#--F#--C--A which are 
related by three--and--a--half from the major and 
minor third with tension coming from the tritone. 
Underscoring and thickening the texture is an 
ostinato that covers 3--and--a--third of each bar 
(for the sake of more even division). It 
culminates with a slow statement of the theme in 
a solo tenor saxophone in the key of A major that 
is joined by the baritone saxophone. There is a 
brief pause before it resolves to an A split--third 
chord in first inversion, a moment of instability 
before the calm and contentment of finale. 
The finale movement, “Awakening”, is an open 
and stable chorale that is entirely tonal and 
referential to A major that is performed in the 
tempo of the final section of movement II. Its 
melodies are in trading solos between the 
soprano and alto saxophones that are set to the 
rhythms of a poem I wrote that reflected upon 
this procedure. The rhythm of the tenor and 
baritone saxophones are the rhythms of the 
developing melody from movement I in four-
-times augmentation.The two soloists are unified 
in the final phrase of the piece and confidently 
resolve to four octaves of A throughout the 
quartet. This chorale invokes the indescribable 
joy and serenity I felt upon waking up after my 
operation. The pain did not matter, the 
exhaustion did not matter, the daunting recovery 
did not matter. I had finally become whole and 
functional and I could know no greater 
contentment. 
 
Robo-Saxo 
David Dryfoos 
Robo-Saxo is about a magnificent machine.  
Hear this contraption whirring to life and the 
sounds it makes as its parts start to move for the 
first time.  Feel the machine’s unique rhythmic 
patterns; observe the beauty of the instrument’s 
inner workings.  And listen, as the machine spins 
out of control to its ultimate demise.  As in most 
of my compositions, I have intertwined one of 
my favorite melodic passages into the sounds of 
the music. 
 
Hope is a Thing With Feathers 
Andy Clark 
I hope you all enjoy this piece that I wrote last 
Semester. I had been reading a lot of Emily 
Dickinson and was particularly struck by this 
poem: 
 
"'Hope' is the thing with feathers - 
That perches in the soul - 
And sings the tune without the words - 
And never stops - at all - 
 
And sweetest - in the Gale - is heard - 
And sore must be the storm - 
That could abash the little Bird 
That kept so many warm - 
 
I’ve heard it in the chillest land - 
And on the strangest Sea - 
Yet - never - in Extremity, 
It asked a crumb - of me." 
   -Emily Dickinson 
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Dido & Aeneas 
Music by Henry Purcell 
Libretto by Nahum Tate 
  
Prologue 
Director: Bryan DeParsia 
  
The Prologue functions as a stand-alone piece 
removed entirely from the action of Purcell’s 
opera. Whereas the main plot is serious and 
tragic, the prologue is fanciful and light. The 
plot centers on the antics of mischievous gods 
and gleeful nymphs. The inspiration for this 
directorial concept is rooted in the polarity 
between the Dido story and the pastoral plot of 
the prologue.  This choice-approach manifests 
itself primarily in the staging of the dances 
which have been re-discovered using non-verbal 
action. 
  
Act I 
Director: Nathaniel Pergamit 
  
Dido and Aeneas is a story not about the choices 
that Dido makes, but rather the impact that the 
other characters’ choices of have on her.  She 
needs to be in a position where she is absolutely 
powerless; hence the concept for the first act 
centers on a re-telling of Dido’s story as a young 
girl in the 1950's.  In this scene, Dido rises from 
the ashes of woe to a place of joy; the audience 
should begin to connect with her emotionally, 
making her demise all the more tragic and 
cathartic. Using this time and place also makes 
her seem innocent, underscoring the sadness of 
her demise.  Dido may not start out as a likable 
character, but by the end of act one, she should 
be able to capture the hearts of the audience. 
  
Act II 
Director: Madeline Kellogg 
  
The production of Dido and Aeneas Act 2 was 
inspired by a recent reading of Karl Marx’s 
Communist Manifesto, and the Marxist theory of the 
bourgeoisie and proletariat. Drawing upon studies in 
cultural anthropology and Marxist theory, there was a 
discovered divide between the two cultures 
represented in the opera - a bourgeoisie and 
proletariat divide. In this interpretation the story is set 
in 18th C France, on the cusp of the French 
Revolution. Dido and Aeneas are represented as 
French bourgeoisie inspired by King Louis and Marie 
Antoinette. The main idea of the piece was to 
emphasize the disparities and blind oppressive nature 
of the rich upon the poor, and to inspire a new 
interpretation of the opera. 
  
Act III 
Director: Adam Green 
  
This representation of Purcell’s Dido and 
Aeneas was driven by two major factors. The 
first factor was a set of imagery that centered on 
flowing fabric, the presence of water and a 
strong sense of isolation.  The second factor was 
the sense that Dido’s Lament was the pinnacle 
of the opera’s action and that the action in the 
third act should crescendo to this moment.  The 
staging evolved backwards from this final aria 
creating a starting place for the act that stood in 
direct polarity to its conclusion. 
  
Epilogue 
Performer: Savannah Bailey 
  
The Epilogue for Dido and Aeneas is rarely 
performed in productions today. It was 
originally written for Josias Priest’s all-girls 
school in London 1688. Thusly, the epilogue 
was intended for that audience specifically. 
From an acting perspective, this speech is 
challenging to find congruency and relevance as 
a performance piece.  It requires the actor to 
seek research on the historical aspects of the 
work in order to attack it from a believable 
dramatic place. As this is spoken word theatre, it 
is separated from traditional opera. To make it 
flow from the opera preceding it, dramatically, 
the actor has to be very truthful and specified in 
her choices. This can be a risky process as the 
actor delves deep into their imagination and 
consciousness to find relevancy and 
connectivity. 
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The AlignMend Band 
Erin Boongaling, Dina Elsayegh, Dagan Poon, 
Peter Tabada 
Faculty Mentors:  Huihui Xu, Shelly Gulati 
Proper long-distance running technique not only 
minimizes chance of injury, but it also allows runners 
to be more efficient. When proper form is practiced 
and unnecessary movement is eliminated, more of the 
runner’s energy is transferred to propulsion, moving 
the runner forward, thus maximizing efficiency. 
There is plenty of research on lower body form, for 
prevention of joint and knee injuries; however, since 
there is little research and barely any products that 
look at the remainder of the body, we will focus on 
correcting the long-distance runner’s improper upper 
body form. The hands control the tension in the upper 
body, while the swing of the arms works in 
conjunction with leg stride to move the runners 
forward as well as maintain cadence and rhythm. 
When the runner’s arms are flailing up and down or 
side-to-side, it is more likely for him/her to slouch 
and not breathe as efficiently. If the runner holds 
his/her hands too high up to his/her chest, s/he will 
feel tightness and tension in his/her shoulders and 
neck. Analysis of runners’ gait (pattern of movement 
when walking), specifically of the upper body, can 
help avoid injury and improve efficiency. This 
project aims to design a portable device, called “The 
AlignMend Band”, that specifically monitors the 
movement of a runner’s arms and provides gait 
information. When the runner’s arms move outside of 
the angle specifications for proper long-distance 
running form, the device will alert him/ her with a 
vibration to adjust his/her upper body form and 
continue doing so until proper form is achieved. The 
AlignMend Band acts as a standalone device and is 
expected to greatly improve the efficiency of long-
distance runners. 
 
Patient to Nurse Communication System 
Sarah Manah, Darien Shimabukuro, Akhil Patel, 
Warren Tamayo 
Faculty Mentor:  HuiHui Xu 
Alarm fatigue is a frequent issue found in modern 
hospitals. Almost every device in a hospital with an 
auditory alarm contributes to the increase of the noise 
level; examples include vital monitors, pulse 
oximeters, ventilators, infusion pumps, and feeding 
pumps. In addition, the busy hospital environment 
also inflicts auditory distractions. This is one major 
reason why hospital staff become desensitized to 
auditory alarms leading to missed calls and notices, 
which may result in significant danger to the patients 
who are in need of attention or care. This project 
aims to provide a solution to this problem by 
designing a nurse to patient system. This system is 
comprised of two components, where the patient will 
have a simple button control that sends a wireless 
radio signal to the nurses communication device, in 
this case a bracelet. This bracelet will provide nurses 
a visual and tactile alarm rather than an auditory one 
when the patient presses the call button on their 
control. The bracelet will vibrate and flash at 
intervals to notify the nurse with room and patient 
information shown by a LCD screen on the bracelet. 
A nurse would be able to easily update a device with 
a patient room number and information using a 
simple computer interface built using Arduino 
coding. 
 
Brace Yourself! Improvement in Precision 
and Comfort in Knee Braces 
Adam Zittel, Mark Rodriguez, Travis Bodnar 
Faculty Mentor:  HuiHui Xu 
Knee braces today are inefficient. They lose 
compression over time, offer limited precision in 
adjustment, and are commonly not comfortable. With 
an athlete who has suffered knee injuries as part of 
our group, we know how difficult it can be to find the 
right brace, therefore the goal of our project is to 
design a brace that can be fit to the user's exact needs.  
Knee braces support athletes by providing tendon 
compression. After discussing braces with several 
athletes, the most common complaint was discomfort 
and high maintenance. A panel of sports scientists 
and bioengineers was created, and consulted for more 
information. The main reason to compress the 
patellar tendon is to reduce the stress placed on it 
during stress on the knee joint.   The brace proposed 
in this project has several key components. Two 
tightening devices above and below the patella offer 
the user a high degree of precision. Because the two 
tightening devices are operated separately and are 
unconnected, they provide the user more flexibility of 
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controlling local compression. A ratchet gear stop 
system is designed to prevent the brace from losing 
compression over time.  A real life scale prototype of 
our proposed design will be implemented and tested. 
Volunteers will complete surveys regarding comfort 
and precision in adjustment in our design. Pressure 
sensors will be adhered to mannequin legs beneath 
the prototype to test compression and precision of 
compression. Ideally, the prototype will provide a 
higher degree of comfort and precision than the 
current market product. If successful, this tightening 
device could be applied to almost any medical brace 
designed to apply compression. 
 
Sound Lounge 
Nicole Parnala, Tiffany Lee, Edison Huang 
Faculty Mentors:  Huihui Xu, Shelly Gulati, Jeff 
Burmeister,  Robert Hanyak, Kenneth Hughes 
Hearing loss is a common health problem in the 
United States. Most school districts require routine 
screening for hearing impairments in adolescent 
children using an audiometer, which is a common 
screening device in audiology clinics used to evaluate 
hearing loss. However, in most developing countries, 
practical screening procedures do not exist due to the 
lack of funding and resources. The goal of this 
project is to develop a device that functions 
comparably to an audiometer but is more cost 
efficient and easily accessible. This project is 
composed of three major modules: Raspberry Pi 
based software development for user interface, a 
modified headphone, and other auxiliary hardware 
components. The software will be coded using the 
language Python to perform the audiometric test with 
the basic functions of differentiating frequencies and 
volume into separate ears at different times. Earmuffs 
will be added to the headphone for noise reduction. 
Other hardware of the system includes the housing of 
the physical device, dials, switches, and a LCD 
screen, which will be able to display which ear is 
being tested and at which frequency and volume. An 
audiogram is expected to be produced after the 
audiometric test is performed to create a visual 
representation of the data collected throughout the 
test.  
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Interactive fountain at the University of the 
Pacific 
Deanne Zhao, Dylan Dibble, Bilal Houseyni 
Faculty Mentors:  Luke Lee, Camilla M. Saviz, Gary 
Litton, Hector Estrada, Mary Kay Camarillo, Scott 
Merry 
The University of the Pacific is located in the Central 
Valley of California and was founded in 1851.  While 
the University has been recognized for numerous 
awards and distinctions, it is the natural beauty of the 
campus grounds that has provided tremendous pride 
to students, faculty, and visitors alike.  In addition, 
the growing campus features structures and facilities 
that have been designed and operated sustainably.  
The University of the Pacific would like to add to 
their history of green design and pristine beauty by 
proudly exhibiting an iconic interactive fountain that 
utilizes recycled water and invokes the heralded 
mission statement and vision.  The fountain will play 
a beneficial role on campus where people can gather 
together.  The interactive fountain is to be located 
near the DeRosa University Center (DUC). The DUC 
lawn has a bioswale for water retention during storm 
events, the project will be designed to have little to 
no disturbance to the bioswale. The fountain will be 
designed at ground level with ADA accessible 
pathways. A single drainage pipe leading to the water 
reservoir will first be disinfected by instantaneous 
treatment methods. The water reservoir will be 
located below a control box which will be placed 
below ground level. Concrete retaining walls are to 
be designed to resist soil pressures for the 
underground utility box and water reservoir. A 
submerged pump will be placed inside the water 
reservoir pumping treated water to the fountain. The 
piping system will intake water from a potable water 
line and discharge to lines in compliance with San 
Joaquin Standards. Due to the heavy foot traffic near 
the proposed location of the fountain, a wide range of 
students, faculty, and visitors will be provided with a 
fresh and exciting perspective as they traverse the 
DUC lawn and surrounding facilities. 
 
 
 
 
Greek Housing Project 
Mark Dooley, Ian Provan, Todd Rau,  
Jeremy Sopoaga 
Faculty Mentor:  Luke Lee, Scott Merry, 
 Hector Estrada, Camilla Saviz 
The goal of this project is to design a new Greek 
house for the Theta Chi Fraternity of University of 
the Pacific as part of their new 2050 expansion plan.  
The fraternity house to be designed is intended for 
use by a single fraternity, but will become a part of 
the larger Greek community that is currently on 
campus.  It will contribute greatly to the Greek 
experience on campus as it more closely knits 
together the individual Greek organizations on 
campus.  It features a total of thirty-six beds 
distributed between ten single bedrooms and thirteen 
double bedrooms.  Communal study and recreational 
areas will be included on all floors, although the first 
floor is entirely communal while the second and third 
floors are primarily residential.   
Two different designs are completed for the structure 
of the three story building, one of timber as well as 
an alternative design using reinforced concrete (RC).  
A cost comparison is also completed as a means of 
contrasting the feasibility of each design.  The project 
includes a RC basement and site drainage using low 
impact development methods.  The first and second 
floors of the building are 4,900 square feet each, 
while the third floor will be 3,900 square feet and the 
basement will be 3,900 square feet, totaling 17,640 
square feet.  The building is aligned with University 
of the Pacific’s design criteria and is designed to be 
cost effective and provide sustainability features for 
energy and materials; all ADA regulations and 
standards will also be observed. 
 
City of Fortuna Wastewater Treatment Plant 
Flood Protection Project 
Micaela Nino, Jana Cicerello, Jason Jung, 
Francisco Gonzalez 
Faculty Mentors:  Luke Lee, Camilla Saviz, Mary 
Kay Camarillo, Gary Litton, Scott Merry, Hector 
Estrada 
The City of Fortuna Wastewater Treatment Plant 
(WWTP) Flood Protection Project consists of 
improvements to the facility to protect the wastewater 
system during flood events. These improvements 
include an earthen berm around the eastern portion of 
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the plant and a new treated effluent pump station 
designed to withstand a 100-year flood conditions.    
The flood protection berm will be designed to use the 
existing berm surrounding the eastern perimeters of 
the facility, and raise its height to 43.5 feet allowing 
for 1 foot of freeboard at the 100-year flood. The 
berm is expected to be approximately 1,764 feet in 
length and 1,585 cubic yards in volume. The project 
will include a pump station to allow effluent from the 
WWTP to flow during flood conditions when it 
cannot flow by gravity. Piping modifications will be 
made to the WWTP to withstand the maximum 
effluent flows. The project includes the design of a 
stormwater overflow drainage pipe as well as 
improvements to the treatment plant effluent pipe.  
When completed the public WWTP will continue to 
function properly during emergency conditions 
experienced during a 100-year flood. 
 
Trinity Land Development 
Kelly Sao, Jacob Burke, Ryan Scheiderer 
Faculty Mentor:  Luke Lee 
The City of Stockton is primarily composed of 
residential neighborhoods in urban areas. During the 
past decades, an expansion in the local economy has 
led to a growth in land development towards 
sustainable urban living environments. This design 
project is located in an area west of Interstate 5 and 
south of Trinity Parkway in northwest Stockton and 
has historically been used for agricultural purposes. 
The objective of this project is to transform the 
Bishop Tract into a low density residential 
neighborhood to accommodate the City of Stockton’s 
growing population. The engineering design 
components include the design of a pump and pump 
station, transportation infrastructure, and site plan 
and storm drainage system.  The pump and pump 
station allow for transfer of water from the detention 
pond to Bear Creek in situations where the pond is at 
or nearing capacity. Development of the 
transportation infrastructure will create multiple 
methods for a safe and effective commute for the 
people living in the area. These include the design of 
a street layout and traffic control devices as well as 
options for alternatives for a bus path, and bicycle 
path around the park. The site plan provides details in 
a scaled drawing of the site development and for the 
proposed use of the land, which will be a low density 
residential neighborhood. The storm drain system 
will allow for proper drainage of excess rain and 
groundwater from impervious areas. Upon 
completion, this project provides a plan for 
supplementary homes for an increasing population 
and creates opportunities for local engineering and 
construction industries. 
 
University of the Pacific Parking Structure 
Steven Swain, Cameron Best, Sean Pinkston 
Faculty Mentor:  Martin Van Houten 
Since its move to Stockton in 1924, University of the 
Pacific has been providing high level education and 
professional knowledge to students. Today, the 
Stockton campus of the University of the Pacific 
provides these services to over 5000 students in over 
80 different majors.   
According to the City of Stockton, University of the 
Pacific has reached its maximum service capacity as 
it is lacking in available parking spaces. This lack of 
parking space prevents University of the Pacific from 
increasing the size of its student or faculty body. 
With plans to build new athletics facilities in place of 
one of its largest existing parking lots, parking 
availability on campus will only become sparser. 
Furthermore, the existing parking lot and neighboring 
field are prone to constant flooding during high 
intensity rain periods.   
PBS Engineering is prepared to offer a design for a 
one story, above ground parking structure and a 
redesign of existing drainage and storm water 
systems for existing parking lot #2 and the Sunken 
Field.  The parking structure design would allow for 
the construction of new athletics facilities above 
without having to reduce or relocate parking 
availability, and the new storm water systems will 
significantly reduce the flooding of the Sunken Field. 
 
VAMM Engineering Senior Project 
Chris VanderVeen, Jeremy Mululu,  
Marcus Moreno, Ishtiaq Ahmad 
Faculty Mentor:  Scott Merry 
The current Hydraulics Laboratory located at 3628 
Stagg Way at the University of the Pacific provides a 
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shared lab space of approximately 2000 square feet 
on the ground floor and a conference room on the 
second floor. The current layout does not provide 
adequate space for both labs resulting in some 
geotechnical equipment being located at the south 
campus.  Our design for the new building will 
provide ample space for both fluids and geotechnical 
labs.  VAMM will be providing a site layout and a 
design of an ADA compliant two story steel structure 
with a basement. The design will also encompass an 
open web joist deck which will allow for mechanical 
equipment to pass through the structure and also 
result in reduced loads on the footings. A water 
feature and storm management system will also be 
designed. Part of our core design will also be a 
CEQA report that will showcase VAMM’s 
commitment to the environment.     
The new Civil Engineering Laboratory building will 
feature a basement that will serve as an access point 
to the elevator well and provide space for utilities. On 
the first floor the new Civil Engineering Laboratory 
building will have separate lab sections for fluids and 
geotechnical labs, each with adequate space to house 
and store equipment, thereby eliminating the need to 
have equipment stored in different locations. The 
current layout for the second floor has a shared 
conference room that does not conform to the 
Americans with Disabilities Act (ADA) for access, 
and does not include a secondary emergency exit.  A 
secondary emergency exit stairway will also be 
designed. In addition to the conference room, a 
classroom will be added. The secondary exit stairs 
will allow for a future connection between the Civil 
Engineering Laboratory building and the adjacent 
Baun Hall building. 
 
Redevelopment of Bradford Apartments 
Karen Vences, Mehal Vitthal, Victor Villatoro, 
Alfredo Torres 
Faculty Mentor:  Chad Parsons 
The following proposal is for the redevelopment of 
the existing Bradford Apartments housing complex, 
located on the corner of Rosemarie Lane and 
Manchester Avenue in Stockton, California. The 
residential dwelling provides low income housing to 
local residents of the Stockton community. The 
current condition of the property lacks the necessary 
safety and legal compliance with governing 
regulatory standards. Therefore, TV3 Consultants 
suggests that total demolition and redesign of the site 
may be in the best interest of the client and the local 
community. TV3 Consultants intends to provide a 
modern design solution that is economical, efficient, 
and in compliance with current design specifications.    
The main components of design include, but are not 
limited to, design of two timber structures for 
apartment units, a timber recreational clubhouse, 
shallow foundation design, general site development 
and drainage design. The implementation of timber is 
not only typical of such residential structures, but is 
also beneficial when considering construction time 
and costs. TV3 Consultants believes its design 
recommendation, upon implementation, can benefit 
the ongoing demand for low income housing in the 
local Stockton community, while complying within 
the required budget, design, and temporal constraints. 
 
River Trunk Realignment 
Ingrid Verastegui, Camille Feliciano,  
Karissa Kiriu, Breonna Bookout 
Faculty Mentor:  Luke Lee, Camilla Saviz, Gary 
Litton, Scott Merry 
According to City of Modesto’s 2007 Wastewater 
Collection System Master Plan and City Staff, there 
is interest in realigning the River Trunk, which serves 
as one of the five major trunk lines for the City. The 
River Trunk conveys municipal wastewater flows 
from four sewer tributary areas to the Sutter 
Treatment Plant. The total length of this trunk sewer 
is approximately five miles. The trunk realignment 
for this project starts at 9th Street and ends at the 
Sutter Plant.  Due to a 10 feet grade differential 
between 9th Street and Sutter Plant, a lift station may 
be needed.  Realignment of the River Trunk is 
deemed necessary in order to increase access for 
trunk maintenance, facilitate permitting and mitigate 
environmental risk.   
Access to the River Trunk is an issue because 
operation and maintenance crews do not have space 
to mobilize equipment on site in case of repairs or 
emergencies. Permitting is a challenge because the 
City must coordinate with multiple agencies such as 
Army Corps of Engineers, Department of Fish and 
Game, and California Regional Water Quality 
Control Board prior to any work performed on trunk 
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sewer. Pipe reliability and risk of potential 
environmental impacts are concerns given trunk is in 
the FEMA 100 year flood zone.  BICK Engineering 
Consultants is proposing two alternatives for the 
realignment of the River Trunk.  Alternatives are 
based on the review of a condition assessment for the 
River Trunk and using existing monitoring flow data 
provided by the City.  BICK Engineering’s 
alternative designs include hydraulic, geotechnical 
and structural design components.  Deliverables of 
this design project include a site layout for each 
realignment alternative, a lift station design for one 
alternative, cost analyses, environmental assessment, 
and detail plan sheets. 
 
Sac_Delta Community Water System 
Wilson Zhu, Bao Cha, Amanveer Pamma,  
Joshua Kaup 
Faculty Mentor:  Luke Lee 
The small town of Courtland, established in the 
1800’s, is located in California along the Sacramento 
River, southwest of Sacramento and northeast of 
Stockton, CA. A majority of the land is occupied by 
single residential housing units. There are also some 
institutional, industrial and commercial facilities. The 
entire Courtland community is approximately 110 
acres large and is home to about 355 residents.  
Water service is provided by various small water 
distributors, one of which is the Gregg Water System. 
The owner and operator of the system, Norman 
Gregg, has expressed interest in parting ways with his 
responsibilities. Historically, the existing system has 
had issue consistently meeting the maximum 
contaminant level requirements for arsenic. The 
improvements required for compliance would cost 
significantly more than what system reserves would 
support and what can be financed by the current 
owner. Because of these factors, a community group 
has formed to pursue formation of a local special 
district for the purpose of providing water service 
within the existing Gregg Water System service area.   
In light of this effort, a neighboring water system has 
also shown interest in consolidating with the 
proposed new water district. The goal of this project 
is to consolidate what are known as the Gregg 
Community Water System and the Courtland 
Boardwalk Water System into a single system to be 
operated by the proposed newly formed Sac_Delta 
Community Water District.   JAWB Engineering 
proposes to provide the civil engineering design 
services for the new water district. The major project 
components include the following design elements: 
general site development, design a structure for 
housing the facility, water storage tanks, foundation 
design, pump selection, sizing of pipes and treatment 
for water quality. 
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DealerTrack 
Joseph Andaya 
Faculty Mentor:  Michael Doherty 
In current automotive dealerships, a considerable 
amount of time is spent locating vehicles in a vast 
parking lot. Customer satisfaction is a top priority, 
eliminating test drive wait times is a valuable element. 
The typical vehicle location process consists of 
locating a key, and walking to each vehicle in an 
attempt to match identification numbers. 
DealerTrack’s aim is to eliminate the inefficiencies of 
the everyday work environment for automotive 
dealership employees.  
DealerTrack is a windows application that creates an 
interactive virtual map of an automotive dealership. 
The user interface will include two main pages, 
Vehicle Map, and Key Tracker. The Vehicle Map 
consists of an interactive interface with vehicle 
objects that can be manipulated. Individual attributes 
(stock number, make, model, color) will be assigned 
to each vehicle so they can easily be logged and 
tracked. The Key Tracker consists of a large list of 
vehicle keys, and the location of the keys in the 
dealership. Keys can easily be created by 
management, and logged into their respective 
locations. A critical feature for key tracking is to 
indicate the status of a vehicle, including if it is ready 
for sale. Both pages, Vehicle Map and Key Tracker, 
will include a search feature, to allow employees to 
easily locate vehicles. DealerTrack will also include 
account logins to help assign appropriate permissions 
to employees. These accounts will be predefined by 
management teams. 
 
Kung Fu Website/Database 
Diego Andrade, Khanjan Sompura 
Faculty Mentors:  Michael Doherty, Osvaldo Jimenez, 
Chadi El Kari 
Our client has contacted us to redesign their current 
website and add additional features. Their current 
website is plain HTML, and there is no user 
interactivity in the website. The first feature that our 
client would like is a login system. A second feature 
is a method to gather and store the email addresses of 
website visitors. 
The redesigned web site will include a database to 
manage the email addresses that they would gather. 
Our client wants to have the email addresses of their 
customers to send them updates and newsletters. The 
database will also be used to dynamically manage 
their web pages. The database will support the login 
system by storing profile information such as 
passwords and usernames. We want to make it as easy 
as possible for our client to update their website when 
doing things such as changing text or uploading 
videos.     
As time moves forward our client wants to stand out 
from the other martial arts websites to gain more 
business. By having a unique website, and taking the 
time to design it carefully, potential customers can see 
that our client is dedicated to the arts.  
 
Vocabloom 
Jessica Apfel, Rebecca Tuttle, Neha Tammana 
Faculty Mentor:  Mike Doherty 
Vocabloom is an android app that helps improve 
users’ awareness of the vocabulary they use in text 
messages and provides suggestions for them to 
expand their vocabulary. The app does this by 
scanning the words they use in sent text messages at 
different points over time and comparing them while 
giving synonym suggestions for their most used 
words.  The user is able to choose when to scan their 
sent text messages and each scan is saved so each 
analysis can be viewed individually at any time. 
When comparing a scan to a past scan, a user can 
track their improvement by comparing the vocabulary 
scores they received from the app for each scan.  This 
score is calculated by the ratio of their unique words 
to total words used. To improve this score, the user 
must expand their vocabulary and can do so by using 
the synonym suggestions offered by the app in 
previous scans. It has been proven by studies that 
practicing using new words in conversation is one of 
the most effective ways of learning new vocabulary, 
which is exactly what this app will encourage users to 
do. 
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Proofing Web Application 
Jose Ayala, Kamalei Pitoy, Anthony Fong 
Faculty Mentor:  Mike Doherty 
The proofing application is designed to ease the 
process of communication between a client, 
marketing agency and the print shop. All parties 
involved lose money every year for small mistakes 
that could have been avoided by having a system that 
allows everyone to check what is getting printed. This 
application will provide a simple step-by-step process 
where a client will request a print job from the 
agency. The agency will proceed by doing design 
work and sending a proof to the client. Clients will be 
able to review the proof and make corrections as 
necessary. Once the proof is approved by the client, 
designers from the agency will make the final 
approval to provide the printer with brand guidelines. 
The agency will have the ability to have multiple 
printing companies tied to their application to 
accommodate changes in working relationships.       
In total, there will be three types of user accounts. A 
new client will be assigned a client account when the 
relationship with the respective agency starts. An 
agency worker account will be created to allow 
multiple designers to approve projects to print. An 
administrator account will be assigned to the agency 
manager to create new worker or client accounts. The 
administrator will also have the ability to create other 
administrators and view flow of printing jobs in a 
report section. Printers do not have accounts because 
they will be notified via email for incoming print jobs. 
 
Database Design and Interface Prototype for 
St. Mary’s Dining Room 
Ryan Cabrera, Kevin Arthur 
Faculty Mentor:  Michael Doherty 
Our project is the creation of a user-friendly relational 
database along with a user interface exclusively for 
use by St. Mary’s Dining Room in Stockton, 
California. This is one component in a longer term 
project to simplify and improve the efficiency of St. 
Mary’s record keeping process. Our objective for the 
current component is the creation of a functional 
prototype. The project interface is being created with 
Microsoft Visual Studio and the database with 
MySQL. Due to our client’s unfamiliarity with 
analogous technologies, our priorities are the 
extensibility and testability of this prototype. The 
feedback acquired during evaluation of the prototype 
will be critical to the future development of the 
project. 
 
VRception 
Alex Cheng, Stefan Harp 
Faculty Mentor:  Mike Doherty 
VRCeption is a video game experience designed to 
ease users into virtual reality using the Oculus Rift 
headset. The goal is to hopefully provide an engaging 
yet simple glimpse into the new world of virtual 
reality. Utilizing Unreal Engine 4, VRception offers 
two different scenarios each with unique gameplay 
goals and settings. The first scenario is a first person 
3D exploration scene where the player is required to 
find and discover keys to progress through various 
levels. Using Unreal Engine’s unique lightning 
system, this scenario will require the user to use real 
world movements to deal with problems presented 
through perspective and gameplay mechanics in order 
to succeed. The second scenario is a claw machine 
game which puts the player in the perspective of the 
claw itself. Using precise movements of their head, 
the player will be able to physically crane and dip 
their head in order to control the claw. 
 
The Bridgebuilder 
Justin Gibbs, Patrick Holmes, Kyle Prince 
Faculty Mentors:  Michael Doherty, Daniel Cliburn  
The Bridgebuilder Justin Gibbs, Patrick Holmes, Kyle 
Prince Faculty Mentor(s): Michael Doherty Every 
student that attends the University of the Pacific has a 
different experience. Aside from academics, social 
acclimation plays a major role in a student’s journey 
throughout college. A freshman at the University of 
the Pacific will encounter other students that may be 
part of Greek life, part of a sports team, or heavily 
invested in their field of study. In our game, you will 
get to indirectly go through the experience of what it 
is like to be matriculated into the college life.  
The protagonist of the game is a new student, Bobby 
Burns, who goes to sleep in his home for the last time 
before going off to college. However, in his dreams, 
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he is already there; attending orientation and officially 
being welcomed as a Pacific Tiger! While here, he 
will be approached by five different groups of 
students: the Gypsies, the Minotaurs, the Brainiacs, 
the Ghosts, and the Satyrs. Each of these groups 
represent a stereotypical type of group found on most 
college campuses. Throughout his dream, Bobby will 
have to interact with each of these groups before 
facing the final boss. Only then will he be able to 
wake up from his dream and go through the real 
experience.  
The game is developed using Unity 2D (a two-
dimensional form of the Unity Game Engine, which is 
3D by default), and will be available on the Android 
platform. The character’s navigation and actions in 
the game are by touchscreen controls. The unique 
feature of the game is the combat system, which 
allows Bobby and his allies to fight against members 
of each clan in an organized, strategic fashion. 
 
Logos Forensics Association Inter-
Tournament Tabulator 
Logan Herche 
Faculty Mentors:  Michael Doherty, Leili Javadpour, 
Osvaldo Jimenez 
The Logos Forensics Association Inter-Tournament 
Tabulator (LFAITT) is an inter-tournament tabulation 
solution for speech and debate leagues. With 
LFAITT, league administrators can rank student and 
school performance throughout a competitive season. 
The application includes event management, result 
entry, verification, and output. Event management 
allows users to add, remove, and customize offered 
events and their tie breakers. LFAITT offers 
verification options to assist users in ensuring the 
validity of entered results. Final results can be output 
in plaintext or HTML formats for display on the web. 
Data is stored locally in an SQLite database.   
 LFAITT has a number of practical enhancements 
including a dark theme to reduce eye strain from 
prolonged program use, auto-saving, and reloading 
last session on application launch. LFAITT was 
designed for the Logos Forensics Association, a 
private school speech and debate league sponsored by 
the Institute for Principle Studies and supports 
windows systems. 
Waver 
Kwanghyo Lee 
Faculty Mentor:  Mike Doherty 
Waver is an iOS application that allows music lovers 
to create their favorite song playlist and let it mix 
interesting parts of the songs - automatically. It is a 
personal DJ that one can launch at convenience while 
studying, doing chores, working out, or going on a 
road trip. Waver makes it fun and easy to play from 
thousands of songs in your library. Have a throwback 
as Waver seamlessly mixes your favorite songs 
together. 
 
Cockle Doodle Dead 
Phoenix Pham, Scott Denton, Alex Dickerson, 
Paolo Mariani 
Faculty Mentor:  Mike Doherty 
Cockle Doodle Dead is a mobile application for 
Android phones and tablets. It is a 2D game in which 
the player takes on the role of a chicken trying to 
escape the deadly reach of a butcher. To avoid its 
death, the chicken must jump over obstacles and 
collect eggs along the way. To jump, the player must 
tap the screen. To collect eggs, the player must touch 
or collide with the object. The number of eggs 
collected and the distance ran by the chicken will be 
updated on the screen during each game play. For 
every obstacle that the player fails to avoid, the 
butcher will have a chance to get closer to catching 
the chicken. When the butcher does catch up to the 
chicken, the game will end and the user will be 
presented with the highest score saved on the device. 
The mobile application will be free to purchase once 
it is published to the Google Play store. 
 
Prison Sucks! 
Nicos Sampaolo 
Faculty Mentors:  Michael Doherty, Osvaldo Jimenez, 
Daniel Cliburn 
The 2D Java game Prison Sucks is a top-down shooter 
reminiscent of 8-bit style gaming. It features 
gameplay elements similar to that of the 2012 game, 
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Hotline Miami. The player is controlled through 
keyboard and mouse input.    
The player assumes the role of a death row prison 
inmate wrongfully accused of a crime he did not 
commit. Due to his wrongful conviction, the 
protagonist does whatever he must in order to survive 
prison and escape before his death sentence. Players 
will punch, shoot, and kill their way out of the prison 
walls to reclaim freedom.   
Gameplay consists of the player navigating the 
protagonist through the prison to find weapons for 
defense against enemies such as other inmates and 
prison guards. Though the game primarily relies on 
“run-and-gun” fast-paced gameplay, elements of 
stealth can also be utilized in order to avoid enemies 
or to take them on from different angles. Objectives 
need to be completed in order to progress through the 
different stages. There are various jail cells, floors of 
the prison, and other rooms to search through and 
complete missions. 
 
Lutrus 
Matthew Schafer, Cody Burkard 
Faculty Mentor:  Michael Doherty 
There is an abundance of job search engines on the 
Internet today, none of which satisfy the most basic 
and important concept of their design; simplicity. 
Most of these engines such as Indeed and Monster are 
cluttered and overrun with ads and unnecessary 
information that distracts the user from what should 
be the true purpose of the website, which is to help 
employers find potential employees and to help 
everyone else find their dream job. Lutrus attempts to 
solve this issue. Our mission is to create a simple, 
easy to use, and aesthetically pleasing website that 
can be used as the hub of all job searches, both for a 
job seeker and a hiring manager. It is neither a social 
network nor a simple job search engine. Instead, 
Lutrus seeks to be a platform for employers and 
candidates to find the perfect match for their 
professional needs. Our website will allow for 
customizable profiles, a search engine, and companies 
with multiple employers, all built from the ground up 
using the popular web framework Node.js with 
MySQL as the back-end database. 
 
Tiger Map App 
Palak Setia, Christopher Liu 
Faculty Mentors:  Michael Doherty, Leili Javadpour 
The Tiger Map App is an Android application that is 
based around the University of the Pacific’s campus 
geography. The goal of the Tiger Map App is to 
provide a mobile interactive experience that will give 
new and perspective students and families the ability 
to have a better geographic understanding of Pacific’s 
campus. The application will implement the campus 
map used by the University to ensure consistency and 
familiarity for students who may not be so 
experienced with the campus.    
The two features that the application will support will 
be: browsing and searching for certain buildings and 
landmarks on campus, and self-navigation from one 
point to another within the application. For the self-
navigation portion of the application, Dijkstra’s 
Shortest Path Algorithm is being used to ensure the 
student is taking the most efficient path to their 
destination. The application is currently being 
developed in Android Studio using Java as the core 
language. 
 
Not Another Twin-Stick Shooter 
Zeshawn Shaheen, Konnor Kuwahara,  
Daniel Zhao 
Faculty Mentors:  Michael Doherty, Leili Javadpour 
Not Another Twin Stick Shooter (NATSS) is a top-
down rogue-lite twin-stick shooter developed in 
Unity3D. Influenced by games like The Binding of 
Isaac, the levels, items, and enemies in NATSS are 
procedurally generated. Each level consists of random 
layouts and random enemies with a boss at the end. 
The player must defeat the boss to get to the next 
level. Unique items are contained in special rooms on 
each level. Items can be used in conjunction to create 
powerful synergies. Each playthrough of NATSS will 
be a different experience.   
The protagonist of NATSS is on a journey to defeat 
guardians of the world because they seem to toy with 
humans and are believed to be a threat to humanity. In 
order to do this, the protagonist must fight his way 
through the Guardians Tower while gathering 
weapons and allies. Each time the protagonist slays a 
Computer Science Senior Projects 
   
85 
 
guardian he finds himself doubtful of his actions 
because the consequences of killing a guardian may 
outweigh the consequences of being oppressed by the 
guardians. 
 
Infiniband Library/API 
Kathleen Shoga, Tasha Farnaam 
Faculty Mentors:  Michael Doherty, Leili Javadpour  
InfiniBand is used for network communications in 
high-performance computing because of its high 
throughput and low latency features. InfiniBand is 
currently one of the most widely used interconnects. 
Because it is so widely-used, there is a need for easier 
access to performance counters in order to analyze 
code to optimize performance. There are currently 
some tools in use to gauge performance from the 
InfiniBand counters, however, these tools are on the 
two extremes of either being too simple or too 
complex.   
The goal of this work is to have an open source 
library to access InfiniBand counters without the extra 
overhead of running daemons or GUIs. Counters will 
be accessed through library functions at runtime and 
will print data in comma-separated values (csv) file 
format.    
Library functions use command-line tools such as 
perfquery and ibstat to gather data. That data is 
formatted in our functions and then printed to a user 
specified file or the console, which will allow users 
the option to add a timestamp to their program. 
 
Creation Clothing Application 
Jared Weiler 
Faculty Mentor:  Michael Doherty 
Creation Clothing is a small, local clothing brand with 
huge ambitions to expand. This project consists of 
developing an iOS application for this brand. Users of 
the application will be able to buy the various clothing 
items that the brand sells and directly connect with the 
brand by submitting their own designs for possible 
use in future clothing. They will also be able to 
connect with the brand further by viewing news 
articles and videos uploaded by the brand owner, 
Shamit Kishore. In an effort to further connect the 
users to Creation Clothing, we will display Twitter 
and Instagram feeds of the various accounts that are 
associated with the brand.  The staff at Creation 
Clothing and I feel this application is a great way to 
keep the fans of the brand involved as well as expand 
the brand’s reach. 
 
A Game of Stocks 
Jonathan Wummer, Joe Leung 
Faculty Mentor:  Mike Doherty 
The goal of our project is to create a Stock Market 
game. The player will be given a starting amount of 
money and will need to play a simulated stock market 
to reach a specified goal value over a specified 
amount of time. The player must buy and sell stock in 
order for the players value to rise, though they run the 
risk of losing value as well. Once the user reaches the 
target value, they win.  The game will feature a 
simulated stock market in which stocks rise and fall in 
a realistic manner, though the speed that they raise 
and fall will be hastened for the sake of gameplay. 
Players will need to make quick decisions and have 
some luck if they hope to win. 
 
Developing a User-Driven Framework for 
Generating Field Data Collection Applications 
Timothy Lee 
Faculty Mentor:  Michael Doherty, Jinzhu Gao,  
The Environmental Restoration Department at 
Lawrence Livermore National Laboratory (LLNL) 
collects field data in and around LLNL’s sites in their 
effort to remove contaminants (from historical 
operations) from the underground water supply to 
keep it clean and compliant with drinking water 
standards. ERD began this project to decontaminate 
the water supply over 35 years ago, and their efforts 
so far have exceeded expectations. However, when 
samplers go out to the wells around the sites to draw 
water for testing, they must bring handwritten forms 
that they print out before they leave their office and 
write their data down on them. I have developed a 
framework in which samplers can design their data 
collection form on a mobile device, and then take that 
mobile device out into the field and use that to record 
measurements. The application is designed to be able 
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to be deployed offline, so it may be used in places 
without an Internet connection. This framework 
addresses two key concerns for data collection – it 
completely eliminates the use of handwritten forms in 
data collection, and also gets rid of paper-to-database 
transcription errors. Using their mobile application, 
samplers can upload their data from their device 
straight to the database when they have returned to an 
area with Internet access, using a pre-existing tool. 
This framework will save a considerable amount of 
money for the lab by halving the average total amount 
of time taken to collect data and eliminating printing 
costs. 
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Rubik’s Cube Solver 
Kaylee Grodske, Thomas Medeiros, Jason Tam 
Faculty Mentor:  Rahim Khoie 
The Rubik’s Cube Solver is a robot designed to solve 
a valid, standard three-by-three Rubik’s Cube. The 
robot will use a webcam to capture all six sides of the 
cube in order to determine the scrambled state of the 
cube. The solver will process the images and generate 
a list of moves the robot can perform to solve the 
cube. These moves will be executed by two main 
physical systems. The first system is the base system 
that will flip and realign the cube into the proper 
gripping orientation. The second system is the arm 
system that will grip and rotate the top face of the 
cube. Combining these two systems will allow the 
solver to successfully solve the Rubik’s Cube. 
 
Drone Wars 
Tristan Watts-Willis, Jennifer Valenica,  
Alex Murray, Justin Danaher 
Faculty Mentor:  Rahim Khoie 
Drone Wars is a quadcopter based game designed for 
ages ten and up. This game consists of small 
quadcopters that can shoot at each other using lasers. 
A system is attached to each quadcopter which 
allows it to fire and detect hits, which are in the form 
of an optical system. The laser diode is triggered by 
the user pressing a button on the controller for the 
quadcopter. The detector consists of an array of 
photodetectors, which are constantly polled by the 
microcontroller for an increase in voltage. If there is 
a change in voltage at the intersection between the 
photoresistors, the quadcopter has been hit.  The 
quadcopters give a visible signal when they have 
been hit in the form of blinking LEDs and a seven-
segment display hit counter, so that the pilot has 
confirmation of the hit. If a quadcopter has been hit, 
it cannot fire its laser for 5 seconds. The quadcopter 
also cannot be hit again during this period. Evasion 
tactics, such as rolls and flips, are supported by the 
quadcopter and can be triggered by users during play. 
This system is expandable such that if 100 people 
bought the product they could all play together in a 
large area without any interference problems. 
 
Smart Thermostat 
Warren Whitman, Nick Smith, Niel Walker 
Faculty Mentor:  Rahim Khoie 
With the recent surge in home automation, chances 
are you've heard of the concept of a smart thermostat; 
a device that, when connected to a standard 
household air conditioning system, allows one to 
control the temperature of their home via phones, 
websites, and at the thermostat itself. However, while 
there are many such devices available, such as the 
Nest thermostat by Nest, but all of these devices are 
created with a standard residence in mind; the 
temperature is only measured at one point, and the 
temperature is set only by the person who most 
recently adjusted the thermostat. If people in an 
office environment want to have a smart thermostat 
setup, they have to deal with devices that don't 
communicate with one another and have no way of 
resolving disputes over the set temperature. The goal 
of this project is to create a smart thermostat that 
would be suitable for use in such an office 
environment by allowing temperature and room 
occupancy to be measured and set from multiple 
discrete thermostats connected via a wireless 
network, which would then all communicate with one 
main server periodically, allowing an average 
temperature to be determined and applied via 
controlling an unmodified A/C system. The server 
would also provide a web interface for easy 
administration via addition and removal of modules, 
and would also maintain a database of all 
measurements made so the results could be plotted 
online on demand. 
 
Automation of a Camera Glidetrack 
Mark Berbano, Ryan Cavalin, Pao Vang 
Faculty Mentor:  Rahim Khoie 
The camera glidetrack is a tool applied in many 
aspects of media production. The purpose of it is two 
fold: it allows the camera operator to track the scene 
being filmed in a steady manner that minimizes 
rough movement while adding an artistic enrichment 
to the scene or event being recorded. Whether it is a 
pivotal moment in a movie or a sporting event, the 
glidetrack allows the audience to be emotionally 
enveloped in the scene at hand. Since consumer grade 
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glidetracks on the market are physically controlled, 
the objective of this project is to allow for automated 
movement of a camera without the requirement of 
manual control from a cinematographer or user. It 
can be controlled through either programmable 
motorization and wireless control. The programmable 
motorization allows the user to input both track 
position for translational movement and angular 
position for rotational movement, while the wireless 
control option allows the user to move and rotate the 
camera through a joystick. The most significant value 
in automating the glidetrack is due to the proportional 
control nature of the servo motors used to drive 
motion, allowing for precise, consistent motion 
superior to any hand-held technique. This also opens 
up possibilities for time-lapse photography in which 
the user can take many periodically moving pictures 
over large intervals of time -- a feature limited by the 
typical market glidetrack. A separate consumer grade 
camera remote control which can control camera 
properties is also included, allowing for a complete, 
robust package that allows for a fully automated 
device. 
 
Chambers Tour Robot 
Bing Zhang, Evan Bomgardner, Karla Duran, 
Jezryl Giron 
Faculty Mentor:  Rahim Khoie 
The Chambers tour guide robot project is a 
multidisciplinary engineering project that 
incorporates electrical and computer engineering 
skills to design an autonomous robot that is capable 
of providing a physical and verbal tour of the 
Chambers Technology Center (CTC) building at the 
University of the Pacific with minimal human 
oversight. This robot can autonomously adjust its 
position to navigate around static and mobile 
obstacles while traveling to and introducing points of 
interest within the structure. Mobility is achieved by 
utilizing two wheels rotated by independent stepper 
motors and a third "free" wheel for stability. Obstacle 
avoidance is achieved through the use of ultrasonic 
sensors positioned at 8 points around the robot, a 
compass sensor and the Bug0 algorithm. Localization 
is achieved through the use of an additional 
ultrasonic sensor pointed toward the ceiling which 
takes advantage or the unique physical structure of 
the building. Obstacle avoidance and localization 
sensor data is processed and interpreted by Arduino 
Mega 2560 microcontroller which sends instructions 
to an Arduino Pro Mini 328 that controls the stepper 
motors and propels the robot. Tour participants can 
interact with the robot by issuing voice commands 
and hear verbal descriptions of each tour destination. 
Voice command and verbal descriptions will be 
handled by a Raspberry Pi running Voicecommand 
software that will interpret spoken commands and 
play tour audio based on location information 
received from the Arduino Mega 2560. 
 
Mechanical Engineering Senior Projects 
   
89 
 
Diamond Foods Inc. Preheating Chamber 
Remodel 
Colby Anama, Diego Munoz, Darren Yu 
Faculty Mentor:  Kyle Watson 
Diamond Foods, Inc. wishes to increase its 
production of quality nuts by reducing the time 
spent treating the product.  This project 
approached the production time problem by 
planning to reduce the time spent in the pre-
heating process and to move the pre-heating 
chamber to an optimal location to improve 
production flow.  Specifications from the pre-
heating activity logs in fiscal years 2013 to 2014 
were used to calculate the annual pre-heating 
capacity for all nut types that went through 
sterilization.  Using the annual pre-heating 
capacity, a new number of bin spaces for optimal 
product flow was determined to calculate the 
appropriate size for the remodeled pre-heating 
chamber.  A four-point temperature test was 
conducted in the current pre-heating chamber to 
determine if the locations of the current 
thermocouples were acceptable.  A new location 
for the pre-heating chamber was determined to 
optimize the product flow throughout the 
facility.  The power required to heat the chamber 
to the appropriate temperature was calculated to 
determine the amount of heaters needed in the 
chamber.  A scaled model was also 
manufactured for demonstration purposes.  This 
project has met its objectives by providing 
Diamond Foods with the data to achieve its 
production goals. 
 
Solar Power Sunshade System for an 
Automobile 
Sam Costigan, Selena Kaffer, Jeffey Ly 
Faculty Mentor:  Kyle Watson 
The purpose of this project was to design and 
fabricate a proof of concept for an external 
retractable solar power sunshade system for 
aftermarket installation on an automobile. 
Sunshades are useful in protecting the interior of 
automobiles and maintaining a comfortable 
internal temperature. A sunshade system that is 
integrated with the car would be more 
convenient for the user and thus more likely to 
be used. Incorporating a solar panel connected to 
an external rechargeable battery takes advantage 
of a non-carbon based energy and would allow 
the user the ability to conveniently charge a 
device such as a cell phone. This project was 
successful in meeting the objectives. The 
fabricated solar sunshade system is integrated 
with a car and is somewhat easy to use, but 
needs refinement on the retraction system. After 
being parked in the sun for six hours, it is 
capable of harnessing and storing enough energy 
to fully charge a standard cell phone. It has also 
been proven that the use of the sunshade 
decreases the internal temperature of the car. 
 
Solar Powered Small-Scale AC Generator 
Zach Gase, Eric Adams, Mark Williams 
Faculty Mentor:  Kyle Watson 
A synchronous generator is not a new concept or 
creation. They are used to help supply power to 
towns and cities by converting direct current to 
alternating current so that it can be used by 
standard appliances. However, synchronous 
generators are generally very large – housed in 
power plants more suited for powering towns 
and cities, instead of an individual. Our solar 
powered small-scale generator will be much 
more versatile and will be able to be used 
anywhere, completely off the grid. This will be 
ideal in undeveloped places like Africa, where 
sun is plentiful but electricity is not. Thus, we set 
out to design a cheap, replicable miniature AC 
generator. We tried to use off-the-shelf parts as 
much as possible to keep simplicity and cost 
down, in accordance to our goals. We built a 
foundation and metal base for the entire 
assembly and pieced together the solar panel, 
motor, and rotor-stator assembly, along with all 
of the assorted attachments. This project has 
been mostly successful. We completed our 
requirement to produce AC power at a relatively 
constant speed, although it did end up costing a 
little bit more than anticipated. 
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Autonomous UAV System for 
Agricultural Aerial Application 
Owen Lincoln, Dylan Saracco, Richard Tam 
Faculty Mentor:  Kyle Watson 
Crop dusting is a notoriously dangerous 
profession. Statistically, there are 67 deaths per 
100,000 employees each year in professional 
aviation. This danger can be expelled with the 
design of a fully autonomous UAV system 
capable of carrying a liter of fluid to be 
dispensed precisely over a destination. For 
testing purposes, this fluid is water. In 
professional application, pesticides will be used. 
The system includes an automated docking 
station that allows the UAV to land, change out 
the batteries, and refill the fluid tank completely 
autonomously. The system uses a combination of 
GPS, cameras, IR depth sensors, and Wi-Fi 
triangulation for position finding. The project 
has proven to be successful. The eight motors 
provide enough lift to carry the payload at less 
than fifty percent throttle, which is critical to 
preserving battery life. The fluid delivery system 
is capable of dispensing fluid along a three foot 
path which is perpendicular to the flight path. 
The greatest setback has been the inability to 
accurately determine the location of the UAV 
using GPS. The docking station requires the 
UAV to land within a foot of the center of the 
docking station, but an error of up to six feet can 
cause a failure within the system. 
 
Active Rear Wing 
Alexandros Maroufkhani, George Turvey, 
Carlos Villegas, Curtis Yamanaka 
Faculty Mentor:  Kyle Watson 
The purpose of this project was to design and 
fabricate an articulated aerodynamic device for 
actively modifying the aerodynamics of a car to 
provide braking, add downforce and retract when 
not in use. This would allow the user to take 
advantage of the downforce a rear wing provides 
during high performance driving without the 
additional drag caused by conventional rear 
wings during normal driving. Lightweight 
construction, including composite layups, was 
used to reduce weight. Mechanical control 
systems were used to actuate the system simply 
and easily. The active rear wing ended up being 
a success. The control system allows the user to 
easily adjust the height of the rear wing and 
depressing the brake pedal causes the wing's 
angle to change to function as an air brake. The 
custom built carbon-kevlar foam core wing was a 
success, giving us a lightweight, strong, efficient 
wing for our system. Finally, the frame tying 
everything together was a success and is more 
than strong enough to withstand all force it 
would encounter. 
 
Human Powered Ground Drill 
Eric Martinez, Jesse Chen, Trenton Doom, 
Brandon Westbrook 
Faculty Mentor:  Kyle Watson 
The goal of the project is to design and fabricate 
a portable ground drill for farming that is 
powered by a person pedaling a bicycle. About 
800 million people in third world countries are 
lacking sufficient food, water, and technology. 
This human powered ground drill has three main 
objectives: to be financially accessible, to be 
trailered by a mountain bike and portable over 
various terrains, and to be powered by a mounted 
bicycle thereby not requiring gas or electricity. 
This drill assembly will help increase the 
production of crops and reforestation in third 
world countries, which will help their lives while 
improving their society. The simplicity of our 
drill requires only two people to operate in order 
to drill a 6 inch diameter hole with a depth of 2 
feet. We have specifically designed a ground 
drill that is safe and easy to use, while requiring 
minimal maintenance. We were able to 
accomplish all of the objectives with our human 
powered ground drill and aim to produce a 
positive impact on the modern world. 
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Beverage Can Ventilation Punch 
Siddhartha Nag, Jason Lim,  
Christopher Loukopoulos 
Faculty Mentor:  Kyle Watson 
A robust tool was designed with the primary 
function of puncturing an air-vent in a beverage 
can in order to preserve the carbonation of the 
beverage when poured, thereby retaining desired 
characteristics of the beverage. As validated by 
preliminary testing, carbonation is excited by the 
turbulent nature of flow from the orifice of a can 
when poured. The turbulence is due to air 
entering the can through the same opening as the 
fluid leaves. A vent can be cut into the can in 
order to address this problem, by allowing air to 
enter through the vent and fluid to pour from the 
separate perforated opening. The resulting flow 
from the can is laminar which preserves 
carbonation in the beverage. The final design 
met and surpassed the original objectives, 
including the design of a safe pocket-carry with a 
folding blade. The design was optimized for 
manufacturing and includes secondary functions 
including a metric wrench, a bottle opener, and a 
key-hook. 
 
 
Three Degree of Freedom Kinematics 
Model 
Laura Prange, Aziz Alnajdi, Julio Hernandez, 
William Tredennick 
Faculty Mentor:  Kyle Watson 
The objective of this project was to design and 
fabricate a three degree of freedom dynamic 
model with a data collection system and a user-
friendly interface. This involved creating both 
physical and data acquisition systems. The 
physical system contains two masses constrained 
to three degrees of freedom. A cart is one of the 
masses and is capable of translating back and 
forth while the second mass consists of a 
pendulum that can rotate as well as elongate via 
a spring. The data acquisition system consists of 
a microcontroller that has the ability to receive 
and interpret raw positional data while 
simultaneously controlling a linear actuator. The 
demand for this project came from the lack of 
current in-class demonstrations for Kinematics 
and Vibrations courses. Specifically, there is a 
need to provide visual representation of course 
concepts which support student learning. The 
three degree of freedom model will allow 
students to compare data output to theoretical 
predictions. The project has met all goals by 
delivering a high quality assembly that mitigates 
frictional factors, allows for repeatable forcing, 
collects data that can be compared to theoretical 
expectations, and allows for portability.  This 
project will provide a demonstration tool that can 
be used in the classroom to reinforce kinematic 
and vibrational concepts. 
 
 
 
Automated Book Sorter and Shelver 
Ezequiel Tostado, Myron Foronda,  
Mario Regacho, Ryan Traylor 
Faculty Mentor:  Kyle Watson 
Libraries currently exist with fully integrated, 
automatic systems for sorting and shelving books 
with minimal human interaction. However, these 
libraries need to be built and cannot be integrated 
into existing libraries. An automatic library 
system is important because it is quicker and less 
susceptible to error. This project addresses the 
gap between traditional and new-age automatic 
libraries. Specifically, this design allows a 
sorting and delivery system to be integrated into 
traditional, existing libraries. The objective of 
this proof-of-concept is to be able to receive 
books, identify them and insert them into the 
correct place on a bookshelf. A device has been 
designed that is safe to operate and the only 
human intervention required is to load and power 
the system. The project successfully proves that 
a system like this could be integrated into 
existing libraries. 
 
 
 
Mechanical Engineering Senior Projects 
   
92 
 
Trailer Instability Demonstration Model 
Jesse Voelkert, Heath Highfield,  
Kevin Webster 
Faculty Mentor:  Kyle Watson 
In the mechanical engineering subject of 
kinematics, there is a concept that teaches about 
the stability of trailers and how a greater tongue 
weight is desirable. This project is designed to 
physically demonstrate that by changing only the 
speed or center of gravity, the system can have 
drastically different outcomes. This project had 
three phases. The first phase was to produce a 
numerical simulation for a cart on a treadmill. 
The second phase was to build a treadmill that 
has a variable speed control. The third phase was 
to build a trailer that has a variable center of 
gravity and produces results that match the 
modeled simulation results. The project was 
successful in creating a treadmill and trailer 
system that allowed for a variety of stability 
scenarios to be explored in real time and in the 
physical world, which could be compared to 
theoretical outputs produced from equations and 
software. This project will provide a 
demonstration tool that can be used in the 
classroom to reinforce the kinematic concept of 
trailer instability. 
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Aha! 
Edna Rush 
Faculty Mentor:  Patti McCarthy 
“Aha!” is short silent horror film about a woman who 
kills her sister out of jealousy when the unexpected 
happens. Her sister has everything the woman 
doesn’t—a fiancé, their parents’ love and admiration, 
and not to mention, prettier looks. So when their 
parents give her sister the prized family heirloom as 
an engagement present, the woman snaps and 
strangles the sister. She takes the heirloom, wraps her 
sister up in a comforter, and buries her in a field 
hoping that now she will be the favorite daughter 
because she’s the only one left. Little did she know 
that the heirloom might be more than just a harmless 
little necklace.   
This film was for a creative project about the 
uncanny and I decided that I wanted to portray it in a 
story. The four main things that are featured in this 
tale to convey the uncanny are death, Ouroboros, an 
old object, and the color red. The death of the sister is 
not only a dark thing but a new beginning for the 
woman, the Ouroboros tattoo (aka the snake eating its 
own tail) symbolizes return and rebirth, the old object 
is something that’s haunted or cursed, and the red 
light of the room symbolizes malice.  
 
Dead Day 
Samantha Taylor 
Faculty Mentor:  Patti McCarthy 
Dead Day is a mocumentary in the style of the 
modern "found footage" trope. Two film students are 
trapped on their college campus after the sudden 
occurrence of a zombie virus. The film was inspired 
by my own thoughts about "what would I do if a 
zombie showed up right now?" I wanted the 
characters and experiences in the film to feel as 
organic as possible. A lot of the humor in the film 
relies on Pacific students and their connections to the 
campus culture. I hope the audience connects with 
the ridiculous, but believable, scenarios in the film 
and find a bit of themselves in the two main 
characters. The way this film differentiates from 
other found footage films is that one of the main 
characters is narrating and editing this 'documentary' 
as the days progress. The character is as involved in 
the creation of the film as I am, and the editing will 
reflect that. All in all, I hope the audience can enjoy 
and laugh with me! 
 
Blind Eye 
Margarita Aguiniga  
Faculty Mentor:  Patti McCarthy 
Blind Eye is a film about a girl who likes to go out all 
the time with her friends; meanwhile, her parents 
always try to talk to her and do things for her. She 
never appreciates anything. She has a young brother 
who is saving up for her surprise birthday present. On 
her birthday, her parents bake her a cake and just 
when she is about to cut it, her phone rings and she 
leaves with her friends. Her little brother is just about 
to give her the birthday present but she has left the 
house. She goes to her friend’s house where they are 
all drinking. They decide to go out and get in a car 
accident where they leave her alone in the scene. 
When she is at the hospital, she only sees her parents 
and her little brother who gives her the birthday 
present and she realizes that they are the only ones 
that were always there for her.   
Blind Eye was based on a life-changing event that 
happened to me. I was inspired to let the audience 
know how we tend to never appreciate the little 
things in life until it is almost too late. There are 
moments where we are constantly on our phones and 
are too busy going out with friends that we never 
realize what our parents do for us. For instance, little 
things like appreciating when our parents fold our 
clothes or bake us a cake. Sometimes we do not even 
use the words "I love you" anymore. My purpose for 
this film is to show the audience that we never know 
when will be the last time we will see the people that 
matter most in our lives and that we should always 
show them how much they mean to us. 
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Last Goodbye 
Rachel Cherry 
Faculty Mentor:  Patti McCarthy 
Last Goodbye is a story I developed about the choice 
to not push people away after suffering the loss of a 
close relationship. Starting at the funeral of a sibling, 
the main character internally enters a forest that 
becomes more dangerous as she externally makes 
choices to push others away, in her attempt to avoid 
pain. Externally, she losses more chances at 
happiness while in the internal forest she gradually 
transforms into a monster of grief as she pursues a 
ghost of her sibling.   
This semester I developed the storyboard and 
animatic and plan to create the short animation after 
graduation. 
 
Young Love 
Yesenia Aguiniga  
Faculty Mentor:  Patti McCarthy 
Coming into this film production class, I thought 
making a film was one of the easiest things anybody 
could do. But in this experience, I was able to see 
how much hard work is put into a film, whether its 
three minutes long or an hour long. My story was 
about a young couple that seemed to be each other’s 
soul mates in the beginning but eventually grew tired 
of each other. The boy had been abandoned by his 
mother and had issues of being left alone once again. 
He had been saving up all his life in order to buy an 
engagement ring for the love of his life. Once he 
bought the ring though, the girlfriend couldn’t take it 
anymore and broke up with him. He felt the 
abandonment all over again so he began stalking the 
girl. He was so crazy, he took out a gun and we hear 
a gun shot but we never know who got shot. I got the 
opportunity to write and direct a movie that I 
considered to be something fun and interesting and 
relatable to most people.  When thinking about 
filming this, I knew it would be a challenge having 
two death scenes and nonprofessional actors, but I 
really wanted to create a movie that was different 
from other films we had seen in class. Another reason 
why I chose this topic was because it can relate to 
those who have ever fallen in love and have a fear of 
losing someone. We all have felt that abandonment 
by someone we love and we have a hard time letting 
him or her go, which can lead us to do things without 
thinking about the consequences. I hope to show the 
real side of a stalker’s life. 
 
 
Laminar Flow/Proof of Concept 
Mark Berbano  
Faculty Mentor:  Patti McCarthy 
Psychological and neurological studies have shown 
that the brain reacts differently while a person is 
under hyperfocus or an extreme state of 
concentration. Many people have described this state 
as one of pure bliss, a moment in which time has 
become completely absent. Laminar Flow is a 
snapshot of someone – who he is, we do not know, 
but he appears to be some sort of programmer or 
scientist -- in the deep stages of hyperfocus. Set to the 
theme of Gabrielle Aplin’s Power of Love, Laminar 
Flow is asks the audience what it means to work 
hard, what it means to be truly dedicated to 
something, whether love is different than obsession, 
whether love is only reserved as a concept between 
two people, and what it means to “go down the rabbit 
hole”. As well as drawing the fine line between 
dedication and filling a void, it asks the question of 
what love is, as well as how it is expressed and how it 
is embodied. Perhaps love cannot just be a feeling or 
a motivation, but must be a tangible attribute 
expressed through action and motion.  
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Proof of Concept 
Mark Berbano  
Faculty Mentor:  Patti McCarthy 
Vincent is a computer engineer who works 
in a small, insulated electronics lab during 
the day that has always had a broken clock. 
His time spent at the lab is relegated to 
completing mundane tasks handed down 
from middle management. He begins to 
notice however, that there is something 
strange in the assignments given to him: 
they all seem to be asking for the same task 
to be done but in different ways. As he 
meticulously traces through the company 
network where these files come from, he 
starts to unravel the unnerving truth that the 
company is not what it seems and appears to 
be controlled by more sinister forces. As the 
work days go on, Vincent does his best to 
complete his assignments while hiding his 
attempts at uncovering this massive secret. 
His attempts are thwarted when company 
officials realize what he is actually doing, 
and his life slowly becomes a nightmare. 
Luckily, Vincent wakes up from this 
nightmare, although he wakes up to a much 
more mundane world. At its core, Proof of 
Concept is about what we subconsciously 
wish to be true, as well as why we want the 
things we want. 
 
 
Bond 
Nancy Rebolledo, Erica Magana, Yesenia 
Aguiniga, Monica Ramos,  
Faculty Mentor:  Patti McCarthy 
We chose the word because a bond unites people 
when they need support during hard times. A bond 
gives people a sense of purpose because the 
connection they share with another person is formed 
by love and care. A bond helps people to become 
better collaborators, thus leading to a better society. 
The word also implies that people who share a bond 
understand one another and will share their life 
experiences. A bond brings people closer together 
and will help people form eternal friendships.  
 
 
 
Pacific Student Film Showcase Artist Statements 
   
96 
 
What Roads May Bring 
Randy Park 
Faculty Mentor:  Patti McCarthy 
What Roads May Bring is an experimental art film, 
which uses the open road as a metaphor for the 
journey one takes in life. Seemingly normal roads 
may lead to some of the greatest, and most fulfilling 
discoveries. The camera is mounted low and close to 
the ground, other than the spinning wheel, the 
charging vehicle is not shown. Blasting through 
corners with squealing tires, the engine revs and 
exhaust notes are from a v12 Ferrari Testarossa.  
There is a progressive change in scenery, which goes 
from busy highway/streets to open canyon roads. The 
roads featured in the film are Skyline Blvd and 
Highway 9 in the Santa Cruz mountains. There are 
many roads we choose to follow everyday, and every 
road leads somewhere or to someone. 
 
The Helicopter Angel 
Edna Rush 
Faculty Mentor:  Patti McCarthy 
“The Helicopter Angel” is about a guardian angel 
who takes its job a bit too seriously and becomes 
overprotective of the girl she is charged to watch 
over. The idea for the film is based off a joke I make 
about why I’m single. The joke is that the reason why 
guys don’t talk to me or approach me is because 
there’s this little angel on my back who holds up a 
giant sign saying “NO.” So I turned that joke into a 
short film and watching it being made was like a 
dream coming true.    
 
But the film is more than just an inside joke. It also 
has a meaning. Being the only child of an older 
couple, I was (sort of still am) constantly being 
monitored. They are helicopter parents and proud of 
it. So the guardian angel in this film represents them 
and all the other helicopter parents out there. The 
message of the film is that even though you might 
have the best intentions, you’re helicopter method of 
parenting stifles your kids and effects them in a 
negative way. In the film though, the girl’s mom 
realizes it and the angel takes off its bowtie and 
unbuttons its shirt to symbolize letting up, and the 
girl is happy once again. 
 
Empathy 
Kathy Garibay, Natalie Figueroa, Andrea 
Carreno, Stefanie Toro, Naomi Elizalde 
Faculty Mentor:  Patti McCarthy 
We hope to show how empathy is an important factor 
in our society and how it can improve our lives and 
the lives of others. We hope you will understand 
from this film how empathy is important and that as a 
society, we must try to put ourselves in other peoples 
shoes and see their perspectives. 
 
The Lost Dog (Short Film) 
Molly Butera 
Faculty Mentor:  Patti McCarthy 
The Lost Dog is a silent short film with music about 
breaking free from your daily routine in life and 
getting lost.  The film follows the life of a troubled 
and depressed young man working at a hot dog 
restaurant who eventually quits his job, runs 
away,hitch hikes and goes on an adventure to 
Yosemite, all meanwhile he is still wearing his hot 
dog suit. 
 
 
 
 
 
 
 
Pacific Student Film Showcase Artist Statements 
   
97 
 
Table Read 
Brandon Raidoo 
Faculty Mentor:  Patti McCarthy 
 
I will be showing my film, “Table Read,” which is a 
comedy about how actors communicate and work 
together when first starting on a project. The film is 
made to show what actors go through during 
preparation for a part and the struggle they face when 
confronted by something negative happening in their 
lives. The movie was inspired by two major ideas 
that are commonly held in society. The first idea is 
that acting is something someone can just “pick up” 
easily. As such, actors are often not respected for 
their art. Secondly, when people are called upon to do 
doing something uncomfortable they “turtle in” on 
their emotions. When the audience is watching the 
movie I hope that they are able to perhaps draw 
parallels to their own lives, but if not, then I hope 
they can learn something about the world while 
having a laugh.  
 
 
The Voodoo Audition 
Shelden Balatico  
Faculty Mentor:  Patti McCarthy 
I am a senior Theatre Arts major and Film Studies 
minor. I wanted to create a comedic student film with 
a higher quality of production. After many rewrites, I 
came up with “The Voodoo Audition”. This film is a 
hilarious comedy about two rival actresses, Toni and 
Emmy. Both are auditioning for the lead role in A 
Midsummer Night’s Dream by William Shakespeare. 
While Toni prepares for her audition, she comes 
across a shady character named Liza, who reveals to 
her that her rival has been seeing a voodoo queen for 
good luck at auditions. After finding this out, Toni 
takes a visit to Mama Tasha, the local voodoo queen. 
Before Toni meets Mama Tasha, she sees Emmy 
leaving. Both ask Mama Tasha for help to bring bad 
luck on the other actress. Who knows what may 
happen. Does Mama Tasha have a few tricks up her 
sleeve? Where does Liza fit into this story? This 
comedy is an exciting and laughable film for all 
audiences to see. 
 
Open-Mindedness 
Elizabeth Morales, Evelyn Delgado,  
Iliana Abarca, Jose Vaca 
Faculty Mentor:  Patti McCarthy 
What makes a good society? In a good society, there 
will always be a group of diverse people everywhere 
you go. We believe that in order to have a good 
society, one must be willing to be open-minded. 
Being open-minded allows for people to explore new 
ideas and not be restricted under the life they 
currently live. Open-mindedness also allows for 
people to not succumb to the stereotypes that other 
people may fall into the influence under. By being 
open-minded, you enter a realm of new ideas, new 
traditions, and a new you. 
 
Always Watching 
Bianca Ellis 
Faculty Mentor:  Patti McCarthy 
Growing up I have always been intrigued by 
suspense and psychological thriller films. I loved 
how those films relied on atmosphere and lighting in 
order to create tension, and that simplicity is what 
made these films so effective for me. My goal in 
making my film "Always Watching" was to recreate 
this tense atmosphere by using as few resources as 
possible in order to keep it simple. I kept the phrase 
"less is more" in my mind over the course of filming 
and focused on small details that would add to the 
overall picture. 
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Anomaly 
Stephanie Quan, Karina Davalos,  
Adrian Gonzales, Vanessa Rangel 
Faculty Mentor:  Patti McCarthy 
The definition of anomaly is "something that deviates 
from the standard, normal, or expected." The reason 
we chose the word anomaly reflects out belief that 
the environment in which we are surrounded with 
does not define the individual within. Media depicts 
the city of Stockton as a "miserable" city with 
ongoing crime and a community that lacks in many 
aspects. However, residents within the city have the 
choice to choose to become something greater. We 
are not bound to the labelling that society has placed 
upon us. Within our film, we tried to emphasize the 
possible negative affects of succumbing to societal 
pressures. Conformity within a negative environment 
will only lead to more negativity and possibly 
unwanted consequences. However, taking advantage 
of the resources and remaining the "anomaly" within 
this same environment can lead to the benefit of the 
individual within a community. Through the film, we 
sought to have the audience reflect on their actions 
and see whether their decisions will result in a 
positive effect for themselves and/or their 
community. We wish to make a powerful impact 
through our film by advocating that being the 
anomaly is not a bad thing within a society, rather the 
decisions an individual makes is the catalysts to the 
future chain of either positive or negative effects. 
 
Mirrors Don't Lie 
Hope Bidegainberry 
Faculty Mentor:  Patti McCarthy 
My film, Mirrors Don't Lie, is about a girl who is 
trying to find who she is in high school. She goes to 
different cliques trying to fit in and be just like 
everyone else, only to realize in the end she just 
needs to be herself and stop hiding behind a mask. 
Embrace who you are and others will follow.   
I made this film because knowing who you are and 
figuring out who you want to be is tough especially at 
such a young age. Teenagers can be mean and 
aggressive, but you just need to push through and 
create an image for yourself that you can be proud of.     
 
 
The Mystery of the Fur Elise 
Hope Bidegainberry, Molly Butera 
Faculty Mentor:  Patti McCarthy 
The Mystery of the Fur Elise is about this song on 
University of the Pacific grounds where no one 
knows where it is coming from. It is about a 
journalism student trying to write her last paper 
before she graduates from college. She has writers 
block trying to think of a topic until she hears the Fur 
Elise play at its usual time. She decides to interview 
different people where they tell her their story of the 
song and every time they hear it. Students keep 
referring her to Professor Jeff who then realizes that a 
door has been locked for seven years in the Owen 
building where he does recording tracks and comes to 
find out the song is coming from a conservatory 
student who has not passed her jury and it is her last 
chance after seven years so she locked herself in 
Owen building practicing to make it perfect.   
We decided to create this film because it is our last 
year at Pacific and we wanted to do something fun 
with a song student's hear around campus, but no 
student  knows where it comes from. 
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Bon Voyage 
Sandy Zuo 
Faculty Mentor:  Patti McCarthy 
This short film stars a character named Carl, who 
goes to study abroad in France, only to come back to 
his friends who have changed since he last saw him. 
His friends on the other hand tell Carl that he’s the 
one who has actually changed. The actor who plays 
Carl is in fact, going to study abroad in France, and 
this is a topic that has been brought up many times 
before. This theme is especially important to me 
because I too, plan on studying abroad for a year in 
Korea. I often wonder how much I will change, and 
grow, and how much things will change back home, 
or not at all. The conclusion I came to, is that change 
is inevitable no matter where you go, or where you 
are. Change is a part of a process, movement that 
strays away from stagnation, and may ultimately 
become a part of progress in the grand scheme of 
things. After pitching this idea to my actors, I decided 
to let them decide on how they wanted the film to 
end, because in the end, it is up to you, yourself, to 
decide how much you will change, and how much it 
will ultimately affect you. 
 
 
 
 
 
 
 
 
 
Night Shadows 
Stefanie Toro, Bahara Yazdani 
Faculty Mentor:  Patti McCarthy 
In the "Night Shadow," certain elements depict 
human emotion through thriller and suspense. We 
were inspired to shoot this because we wanted to 
show the audience how "shadows" surround us. 
These shadows may be people from our life, ghosts 
from the past,  or even your own thoughts;  it is up to 
the individual to decide what their shadows represent. 
We want the audience to be able to connect with the 
main character because  sometimes our illusions (in 
this case the dog who was thought to cause the noises 
and trouble at night )  can blind us to our own 
shadows. We may get distracted with the noises 
around us, but we must always remain alert and 
aware. 
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